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The  necessity  for  reducing  expenditures  has  caused  some  large  purchasers  to  dispense, 
entirely  or  in  part,  with  precautions  for  insuring  good  quality  of  materials  and  appara* 
tus  purchased.  As  an  emergency  measure  it  is  apparently  considered  necessary  to  take  a 
chance.  And  the  chance  of  ill  results  may  be  deemed  to  be  small  because  purchases  are  made 
from  reliable  producers  who  supply  good  products  and  have  a  reputation  to  maintain. 

It  is  a  regrettable  fact,  however,  that  these  same  producers  are  likewise  faced  by  a 
necessity  for  curtailment  of  expenditures,  quite  as  are  the  purchasers.  They  too  are  seek* 
ing  to  reduce  expenses  and  find  in  inspections  and  tests,  not  immediately  and  essentially 
related  to  produaion  cost,  a  place  where  expenditures  can  be  lopped  off.  They  too  may  find 
it  necessary  to  take  a  chance. 

In  reduction  of  expenditures  for  quality  control  by  both  purchaser  and  producer 
there  is  an  opportunity  for  unfortunate  results  of  a  serious  charaaer.  There  is  also  an  op* 
portunity  for  avoiding  these  results  ready  at  hand.  Electrical  Testing  Laboratories,  with 
its  wide  experience  in  testing  and  inspection  and  with  its  competent  staff  is  in  position  to 
supply  a  service  which  in  many  cases  may  be  exactly  what  is  needed  to  safeguard  the 
situation.  Specializing  in  such  work,  it  too  has  a  reputation  for  effectiveness  to  maintain. 
In  many  lines  it  ought  to  be  able  to  render  a  more  effective  service  than  a  purchaser  can  obtain 
through  his  own  efforts.  And  especially  where  the  logical  plan  is  followed  of  dividing  the 
cost  between  the  purchaser  and  the  producer,  the  service  becomes  available  at  an  attractively 
low  price. 

To  those  who  have  found  it  necessary  to  curtail  their  own  inspeaion  and  testing  aaivi* 
ties,  E.T.L.  service  is  offered  to  supplement  those  testing  activities  which  have  been  retained 
and  to  furnish  a  partial  or  complete  equivalent  of  those  which  have  been  abandoned.  E.T.L. 
charges  only  for  services  rendered.  There  is  no  expense  to  clients  when  service  is  not 
being  used.  E.T.L.  does  not  proffer  a  perfunctory  inspection — it  offers  a  constructive  ser* 
vice,  helpful  to  purchaser  and  producer  alike  in  arriving  at  the  best  practicable  quality  at 
the  lowest  price  consistent  therewith. 
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A  small  plant — 
but  a  large  saving  in 
the  cost  of  power 


A  reduction  of  $110  a  month  in  its  power  bill 
— an  estimated  annual  return  of  more  than  50 
per  cent  on  the  investment — that’s  what  a 
Pennsylvania  brick  manufacturer  will  get  from 
the  installation  of  one  General  Electric 
I'APACITIIII.  This  small  plant  of  250  installed 
hp.  is  typical  of  many  which,  by  improving 
power-factor,  can  boost  profits  through  higher 
operating  efficiency  and  lower  power  costs. 


Morp  and  more,  potver  companies  ami  industrial  users  of 
power  recognize  the  benefits  of  improvement  in  power-factor, 
because  it  reduces  idle  current,  line  loss,  and  voltage  drop. 
This  results  in  better  performance  of  lamps  and  motors,  and 
makes  available  greater  capacity  from  generating  and 
distribution  efpiipment. 


(weneral  Electric  power-factor  corrective  equipment — capaci¬ 
tors,  synchronous  condensers,  synchronous  motors — ivill  effect 
ecomnny  and  improve  plant  operation.  Our  engineers  can 
assist  you  by  making  studies  necessary  for  the  most  practical 
solution  of  your  power-factor  problem  and  in  the  selection  of 
the  proper  equipment.  To  obtain  their  services,  or  an  inter¬ 
esting  publication  on  this  subject,  address  our  nearest  office, 
or  General  Electric  Company,  Schenectady,  N,  Y, 


GENERAL 


ELECTRIC 


sales  and  engineering  service  in  P  R  I 


Typical  capacitor  for  power-factor 
correction,  600  kv-a,,  2500  volts 


G-F.  capacitors  are  highly  efficient, 
simple  to  install,  require  but  small 
floor  space,  and  need  very  little 
attention.  They  are  built  from  care¬ 
fully  selected  materials,  assembled 
and  treated  under  laboratory  super¬ 
vision  to  assure  outstanding  pet 
formance  in  service. 
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It  is  the  duty  of  a  commissioner  not 
merely  to  sit  back  and  listen  to 
complaints,  but  to  keep  an  active 
supervising  eye  on  the  operations 
of  the  public  utilities  under  his 
jurisdiction. 

DAVID  E.  LILIENTHAL, 
Member  Public  Service  Commission 
of  Wisconsin 

Mr.  Lilienthal  carries  out  his  ideas 
of  aggressive  regulation — pp.  385 
and  403. 


— .\ccounting  serves  regulation 
by  facilitating  rate  analyses,  trac¬ 
ing  of  property  acquisition  costs 
and  other  such  items  in  Wisconsin. 
Recent  order  of  state  commission 
explained — />.  403. 


— Hardy  Dam  goes  on  the  line. 
New  station  of  Consumers  Power 
Company  on  the  Muskegon  River, 
Mich.  This  30,000-kw.  project 
with  three  units  is  of  the  earth- 
embankment  type — p.  412. 


Steel,  gas  and  power  industries  linked 


— Regional  energy  co-ordination 
in  Chicago  district  embraces  steel, 
gas  and  power  industries.  Blend¬ 
ing  of  energy  structures  results  in 
economies  to  all  industries  par¬ 
ticipating — p.  406. 

Relays  important 

— Typical  relay  problems  solved 
by  sixteen  leading  protection  engi¬ 
neers  show  local  modifying  factors 
to  be  quite  as  important  as  the 
simple  circuit  conditions.  Ground 
and  distance  relays  appear  to  be 
the  trend — p.  398. 


— Legislation  or  co-operation? 
Those  are  the  alternatives  in  util¬ 
ity  appliance  selling,  points  out 
W.  H.  Hodge,  Byllesby  vice-presi¬ 
dent.  Opinions  of  68  Kansas 
editors  summarized — p.  416. 

in  system  plannms 

— Interference  responsibility 
shifted  in  a  large  measure  to  the 
radio-receiver  owner  by  Los  An¬ 
geles  ordinance.  Specific  pro¬ 
visions  to  avoid  interference  must 
be  observed  by  the  receiver-owner 

w^ho  complains — p.  385. 


Britain  continues  electrical  advance 


— Review  of  1931  engineering 
shows  British  to  be  alert  for  new 
developments.  Another  36,000- 
volt  alternator,  a  132,000/400 
volt  transformer  design  and  con¬ 
densers  on  the  turbine  floor  level 
are  some  features — p.  386. 


' — Electric  conveyors  in  tunnel 
bring  all  the  advantages  of  contin¬ 
uous  material  handling  without 
adding  to  hazards  of  underwater 
construction.  First  installation  is 
successfully  made  in  new  Boston 
tunnel — p.  392. 


Indiana  commission  wins  Martinsville  case 

p.  382. 
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Municipality,  Not  District,  Is  Unit  for 
Fixing  Rate  Base 


Martinsville  (Ind.)  case  decided 
adversely  to  utility  by  United 
States  court. 

Only  property  "used  and  useful'* 
in  community  may  be  con¬ 
sidered  by  regulatory  com¬ 
mission. 

AN  IMPORTANT  principle  in  utility 
/iLrate  making  which  provides  that  only 
property  of  iininediate  usefulness  in 
serving  a  community  shall  he  counted 
in  the  valuation  on  which  rates  are 
based  has  been  upheld  in  the  federal 
courts  in  Indianapolis,  where  a  three- 
judge  tribunal  has  just  dismissed  a  tem¬ 
porary  injunction  obtained  to  prevent 
the  Indiana  Public  Service  Commission 
from  entering  a  reduction  in  rates  in 
the  city  of  Martinsville. 

This  decision  is  in  accordance  with 
the  views  of  the  special  master  ap¬ 
pointed  by  United  States  court  au¬ 
thority  and  previously  reported  (Elkc- 
TRiCAL  World,  July  18,  1931,  page  93). 

The  opinion  denied  the  contention  of 
the  W'abash  Valley  Electric  Company, 
an  Insull  utility,  that  its  encire  prop¬ 
erty  should  be  used  as  a  basis  for  rates 
in  Martinsville.  It  pointed  out  that  the 
company  received  more  than  a  7  per 
cent  return  on  the  property  "used  and 
useful"  in  supplying  service  to  Martins¬ 
ville  and  denied  that  the  lower  schedule 
of  rates  was  confiscatory.  The  order 
likewise  providctl  for  the  return  to 


Martinsville  consumers  of  all  sums  of 
money  collected  in  excess  of  those  which 
the  firm  would  have  collected  under  the 
disputed  schedule  of  rates. 

Frank  T.  Singleton,  a  member  of  the 
commission,  declared  that  the  court 
decision  is  one  of  the  most  important 
court  utility  decisions  ever  handed 
down.  Attorneys  for  the  utility  would 
not  state  whether  they  would  appeal  the 
case  to  the  Circuit  Court  of  Appeals 
in  Chicago. 

Part  of  the  court’s  findings  are  as 
follows : 

To  Rive  it  [an  Indiana  statute  provision 
requiring  the  commission  to  value  “all  the 
property’’  of  a  utility  in  fixing  rates]  any 
other  construction  would  make  the  very 
law  which  was  enacted  for  the  benefit  of 
the  utility  prohibitive  from  the  viewpoint 
of  the  jiublic.  It  would  make  it  necessary 
to  have  all  the  property  of  the  entire  sys¬ 
tem  appraised  each  time  a  single  municipal¬ 
ity  or  ten  or  more  of  its  citizens  petitioned 
the  defendant  commission  for  a  revision 
of  its  rates. 

The  expense  alone,  if  allowed  to  be 
taxed  as  an  operating  expense,  as  con¬ 
tended  by  plaintiff,  would  be  so  great  that 
in  many  if  not  every  instance  it  would 
result  in  an  increase  instead  of  a  reduction 
in  rates. 

There  has  been  no  change  or  modifica¬ 
tion  of  this  act  in  so  far  as  the  above  pro¬ 
visions  are  concerned,  and  it  must  therefore 
be  concluded  that  it  was  the  intention  of 
the  Legislature  that  the  municipality  should 
be  the  unit  in  determining  the  just  and 

▼ 


reasonable  rates  to  be  paid  any  public  util- 
ity  by  it  and  its  inhabitants.  Many  legis- 
latures  have  convened  subsequent  to  the 
passage  of  this  act,  but  none  has  seen  fit 
to  change  or  modify  it  in  that  particular. 

Whether  any  division  of  the  state  other 
than  a  municipality  shall  be  designated  as 
a  unit  for  the  purpose  of  fixing  rates  for 
a  utility  is  a  matter  of  public  policy  to  be 
exercised  by  the  Legislature. 

Until  that  is  done  neither  the  Public 
Service  Commission  nor  a  court  can  con¬ 
sider  any  other  unit  than  that  which  is 
now  fixed  by  the  Legislature,  namely,  the 
municipality,  in  establishing  a  schedule  of 
rates  for  the  services  of  a  utility  in  such 
municipality. 

T 

Consolidated  Gas  to  Seek 
to  Add  New  Taxes  to  Rates 

An  indication  of  the  policy  likely  to  be 
followed  by  light  and  power  companies 
in  all  parts  of  the  country  in  the  event 
that  a  ta.x  on  domestic  energy  such  as 
the  7  per  cent  impost  recommended  by 
the  Treasury  Department  shall  be  im¬ 
posed  by  Congress  may  be  found  in  a 
significant  statement  made  by  President 
George  B.  Cortelyou  of  the  Consolidated 
Gas  Company,  New  York,  in  the  course 
of  his  report  at  the  annual  stockholders’ 
meeting  on  Wednesday  of  this  week. 
Any  further  taxation,  Mr.  Cortelyou 
said,  would  have  to  be  added  to  the  com¬ 
pany’s  bills  through  an  increase  in  rates, 
besides  involving  additional  clerical  and 
accounting  expenses  which  would  add 
to  the  expense  of  operation. 

"The  burden  of  taxation  continues 
on  an  ever-ascending  scale  caused  by 
the  rapidly  increasing  expenditures  of 


GREEK  OLYMPIAN  ATHLETES  HAD  NO  NAME  FOR  THIS! 


Beneath  the  rays  of  29  General  Electric  floodlamps  international  hockey  and  skating  matches  went  on 
this  month  at  the  Olympic  Stadium  at  Lake  Placid,  N.  Y.,  by  night  as  by  day.  To  illuminate  the  two 
hockey  rinks  and  the  ice-skating  speed  track,  a  total  surface  of  245  by  628  ft.,  43  kw.  is  required. 
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federal,  state  and  local  governments,” 
Mr.  C'ortelyou  declared.  “Nation-wide 
volume  of  business  transactions  has.  de¬ 
clined,  while  the  oppressive  burden  of 
ta.xation  has  continued  to  increase.” 

The  Consolidated  Gas  Company  con¬ 
trols  all  the  chief  electric  utilities  in 
Greater  New  York,  and  Mr.  Cortelyou 
said  that  the  reduced  amounts  and  new 
forms  of  electric  rates  which  have  been 
in  effect  a  little  more  than  six  months 
for  these  utilities  have  sustained  the  ex¬ 
pectation  that  they  would  reduce  annual 
revenues  more  than  $5,500,000  on  the 
basis  of  tl>e  volume  of  sales  in  1930. 

▼ 

Associated  Offers  Bis  Issue 
of  8  per  Cent  “Baby  Bonds** 

The  forty-million-dollar  issue  of  guar¬ 
anteed  8  per  cent  eight-year  gold  bonds 
offered  to  its  security  holders  this  week 
by  the  Associated  Gas  &  Electric  Com¬ 
pany  is  uniciue  in  several  respects.  The 
yield  establishes  a  precedent.  The 
small  denomination — units  as  small  as 
$10  are  offered — is  a  departure.  The 
installment  feature  is  unusual  for  this 
type  of  issue.  Provision  for  the  pay¬ 
ment  of  additional  interest  of  one-half 
of  1  per  cent  if  stock  dividends  are  paid 
is  a  feature.  This  issue,  both  in  prin¬ 
cipal  and  in  fixed  interest,  ranks  ahead 
of  all  outstanding  debt  and  other  securi¬ 
ties  of  the  company. 

Another  feature  of  interest  is  that  to 
each  of  the  new  bonds  will  be  attached 
a  stock-purchase  warrant  detachable 
after  March  15,  1933,  entitling  the  holder 
to  purchase  common  stock  of  the  com¬ 
pany  at  stated  prices. 

The  purpose  of  this  issue  is  to  retire 
$5,94().()()0  of  bank  loans,  $3,100,000  of 
purchase  money  obligations  and  $26.- 
163,000  of  maturing  obligations  of  sub¬ 
sidiaries.  Aside  from  these,  Vice-Presi¬ 
dent  II.  C.  Hopson  says,  ‘‘no  obliga¬ 
tions  of  any  substantial  amount  fall  due 
or  are  unprovided  for  prior  to  1948. 
For  financing  these  current  obligations 
and  maturities  appro.ximately  twice  as 
large  an  amount  of  mortgage  bonds  of 
operating  companies  is  available,  most 
of  which  are  legal  investments  for  sav¬ 
ings  hanks  and  trust  funds  in  the  State 
ot  Xew  York  and  in  one  or  more  New 
England  states. 

‘‘Lnder  the  present  conditions  of  high 
interest  rates,”  Mr.  Hopson  continues, 
your  directors  feel  that  the  security 
holders  of  the  company  should  have  the 
opportunity  to  subscribe  for  a 
short-term  issue  having  an  unusual  rate 
of  interest,  e.xcellent  protection  and  a 
jery  attractive  stock-purchase  privilege. 
Jhe  success  of  this  offering  will  make 
jt  unnecessary  for  the  company  to  sell 
long-term  mortgage  bonds  at  present, 
enabling  it  to  liold  them  until  market 
conditions  are  more  normal.” 
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Utility  Cuts  Book  Value 
of  Investments  Held 

A  leading  utility  has  finally  taken  the 
step  of  writing  down  security  values  to 
a  point  more  in  keeping  with  market 
levels.  The  Electric  Bond  &  Share 
Company  shows  assets  as  of  December 
31  amounting  to  $553,575,634  against 
$1,002,673,150  a  year  previous.  Aggre¬ 
gate  book  value  of  investments  as  of 
December  31  has  been  xvritten*  down 
from  $904,093,646  to  $462,705,922,  al¬ 
most  a  50  per  cent  cut.  In  addition, 
the  book  value  of  nwscellaneous  market¬ 
able  securities  was  reduced  to  approxi¬ 
mately  $36,43 l.(X)0.  These  reductions 
have  been  charged  against  capital  sur¬ 
plus,  reducing  that  item  to  $248,002,- 
852  from  $708,619,491  at  the  end  of 
1930.  A  proposed  reduction  in  capital 
of  the  company  is  cKscussed  on  page  387, 
this  issue. 

Net  income  of  the  company  for  1931 
totaled  $25,050,084,  ecjuivalent  after 
preferred  dividends  to  $1.15  a  share  on 
14,676.754  common  shares  outstanding 
at  the  year  end.  These  results  compare 
with  net  income  of  $42,355,163  or  $2.42 
on  common  stock  for  1930.  Gross  rev¬ 
enues  were  $32,560,483  against  $54,387,- 
962,  while  expenses,  including  taxes, 
were  $7,510,399  against  $12,032,799. 
.Surplus  of  income  after  dividends  was 
$8,215,343  against  $26,569,970.  The  pre¬ 
ferred  dividends  were  earned  more  than 
three  times  during  1931.  The  market 
value  of  the  net  as.sets  of  the  company 
on  December  31  was  equivalent  to  ap¬ 
proximately  $207.40  a  share  on  the  pre¬ 
ferred  stocks  and  after  deducting  $1,000 
a  share  on  the  preferred  was  equivalent 
to  $10.65  a  share  on  the  common  out¬ 
standing  at  the  year  end.  The  Decem¬ 
ber  31,  1931,  balance  sheet  shows  cur¬ 
rent  assets  of  $90,166,884  and  liabilities 
of  only  $6,229,010. 

▼ 

Subcommittee  Appointed 
on  Muscle  Shoals  Plan 

Seven  members  of  the  House  committee 
on  military  affairs  have  been  appointed 
by  Chairman  MeSwain  of  Greenville, 
N.  C.,  to  draft  a  bill  providing  for  the 
disposition  of  the  Muscle  Shoals  project. 
Mr.  MeSwain  said  the  committee  was 
instructed  to  draft  the  measure  so  as  to 
provide  for  private  leasing,  if  possible, 
with  language  that  would  place  the  proj¬ 
ect  under  the  control  and  operation  of 
the  government  as  an  alternative. 

A  third  alternative  is  to  be  in¬ 
corporated  in  the  draft,  he  said,  which 
will  provide  that  if  the  government  be 
made  the  operator  of  the  project  and  at 
a  later  date  a  lessee  be  obtained,  govern¬ 
ment  operation  will  cease  and  the  proj¬ 
ect  go  to  the  lessee. 

;ORLD 


Credit  Structure  Stronger, 
but  Failures  Increase 

SLOWLY  and  painfully  the  credit 
structure  of  business  and  industry 
is  apparently  becomins  stronger. 
Wholesale  price  liquidation,  for  the 
moment  at  least,  appears  to  be 
checked  and  optimism  is  increasing 
steadily. 

Basic  business  factors,  however, 
offer  little  encouragement.  Steel-mill 
activities  continue  to  decline,  al¬ 
though  expectations  of  a  belated 
seasonal  rise  in  demand  seem  justified. 

A  slow  revival  of  buying  interest  on 
the  part  of  the  railroads  is  reported. 
Electric  energy  production  dropped 
8  per  cent  for  the  week  ended 
February  20  against  a  6.2  per  cent 
drop  the  previous  week. 

The  bank  credit  bill,  designed  to 
widen  certain  facilities  of  the  Federal 
Reserve  Banks,  has  been  speeded  to 
approval.  While  viewpoints  on  its 
probable  effect  differ  widely,  there 
seems  general  agreement  that  it  will 
effect  a  definite  betterment  in  banking 
conditions,  very  probably  involving 
inflation. 

Business  failures  increased  sharply 
last  week  over  the  previous  week. 
Dividend  cuts  and  reductions  have 
been  unusually  numerous  in  the 
past  ten  days  and  involve  some  lead¬ 
ing  corporations. 

Utility  Purchasing 
Policies  Discussed 

Good  attendance  characterized  the  meet¬ 
ing  of  the  public  utility  group  of  the 
National  Purchasing  Agents’  Associa¬ 
tion  in  Birmingham  on  February  18-20. 
Judge  Samuel  F.  Hobbs  of  the  Muscle 
Shoals  Commission  made  an  address  in 
which  he  reported  that  Congress  seemed 
favorably  inclined  toward  the  recom¬ 
mendations  of  the  commission.  He  said 
that  for  fourteen  years  Muscle  Shoals 
has  been  discussed  chiefly  with  two 
theories  in  mind — first,  its  dedication  to 
the  fixation  of  nitrogen  and,  second,  its 
use  as  a  source  of  power  distribution  in 
competition  with  private  utilities. 

When  the  facts  came  in  it  was  found 
that  neither  theory  about  Muscle  Shoals 
had  merit.  Nitrogen,  on  a  test  run,  co>t 
6  cents  a  pound.  It  could  be  produced 
now  on  a  large  scale  for  4  cents,  and 
yet  it  can  be  bought  on  the  market  for 
2  cents.  An  equally  absurd  econcynic 
conclusion  was  reached  by  a  study  of 
power  distribution  within  a  200-mile 
radius  of  Muscle  Shoals.  It  would  cost 
the  government  twice  as  much  to  build 
the  transmission  system  as  it  did  to  build 
the  power  plant.  It  was  found  that  if 
every  possible  load  was  served  at 
present  prices  of  utility  service,  the  gov¬ 
ernment  would  lose  $1,475,000  each 
year.  On  the  other  hand,  it  is  possible 
to  develop  the  Tennessee  Valley  and 
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make  fertilizer  by  the  Swann  process. 
Judge  Hobbs  estimated  a  saving  in  cost 
of  fertilizer  alone  in  the  200-miIe  area 
efjual  to  its  total  present  power  bill. 

Two  other  interesting  addresses 
caused  comment.  Dr.  George  Lang  dis¬ 
cussed  the  “Psychology  of  Purchasing  ’ 
and  Dr.  Janus  S.  Thomas  defended  the 
machine  age. 

Hugh  White,  president  of  the 
Alabama  Public  Service  Commission, 
discussed  purchasing  and  the  public  in¬ 
terest.  Two  broad  conclusions  of  Mr. 
White  are  of  interest.  One  is  that  as 
a  result  of  loss  of  millions  in  utility 
securities  and  because  utility  executives 
act  more  and  more  as  trustees  of  in¬ 
vested  funds  it  is  now  necessary  to 
regulate  security  issues  of  both  holding 
and  operating  utilities.  The  other  was 
contained  in  the  comment  that  since 
utilities  are  limited  to  only  a  reasonable 
return  in  times  of  prosperity  they  could 
scarcely  expect  to  earn  an  adecpiate 
return  in  a  depression  such  as  this  one. 

Other  more  definite  topics  presented 
and  discussed  concerned  buying  as  af¬ 
fected  by  public  relations,  underwriters’ 
laboratories,  manufacturers’  responsi¬ 
bility,  safety,  alloy  steels  and  other 
things. 

V’ery  active  discussion  occurred  on 
jtrice  buying,  the  distorted  reputation 
of  the  purchasing  agent,  tlie  giving  of 
business  to  local  industries  and  the  prin¬ 
ciples  and  ethics  of  purchasing.  T.  R. 
llarber  presided  as  chairman  of  the 
group  meeting. 

T 

Premier  Henry  Waxes  Wroth 
Over  Attacks  on  Hydro 

.Storm  and  stress  over  Hydro  affairs 
amtinues  unabated  in  the  Ontario 
Parliament.  At  a  recent  sitting  of  the 
legislature  Premier  Henry  charged  that 
.Mitchell  F.  Hepburn,  leader  of  the  pro¬ 
vincial  Liberal  party,  had  drawn  his 
material  for  attacks  against  the  Hydro- 
Floctric  Power  Commission  from  a  Chi¬ 
cago'  publication  “directly  built  for  the 
l)urpose  of  destroying  public  owner¬ 
ship.”  It  was  made  evident  that  the 
Premier  had  in  mind  printed  matter 
issued  by  the  Utilities  Publication  Com¬ 
pany  of  Qiicago. 

Mr.  Henry  backed  his  charges  against 
Mr.  Hepburn  by  producing  a  copy  of 
the  Chicago  journal  complained  of  and 
by  reading  from  it  certain  excerpts 
which,  he  affirmed,  tallied  with  public 
statements  made  by  Mr,  Hepburn.  “An 
absolute  falsehood  from  beginning  to 
end”  was  Mr.  Henry’s  term  for  the 
contents  of  the  periodical,  from  its 
figures  about  the  Chippawa  develop¬ 
ment  to  its  statements  as  to  industrial 
expansion  in  Ontario  under  Hydro. 
Mr.  Henry  vigorously  disputed  the 
claim  that  Hydro  had  gone  ahead  more 
rapidly  in  Quebec  under  private  owner¬ 


ship  than  in  Ontario  under  public 
ownership.  The  increase  in  industrial 
expansion  in  Ontario,  he  said,  was  two 
and  a  half  times  more  than  in  Quebec. 
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Serving  the  triple  purposes  of  re¬ 
sistance  unit,  high-potential  lead 
and  “safety  valve,”  this  assem¬ 
blage  of  glass  and  rubber  tubes 
will  carry  a  flow  of  water  convey¬ 
ing  1,200  kv.  constantly  and  twice 
that  value  temporarily,  if  desired, 
to  the  great  X-ray  tube  now  being 
finished  at  the  California  Institute 
of  Technology  laboratories  from 
the  design  of  C.  C.  Lauritsen. 

T 

''Liberal''  Utility  Commis¬ 
sioners  to  Set  up  Forum 

Announcement  has  been  made  through 
Morris  Llewelljni  Cooke,  one  of  the 
trustees  of  the  New  York  State  Power 
Authority,  that  “a  movement  to  provide 
an  adequate  forum  for  the  exchange  and 
dissemination  of  views  on'  regulatory 
principles  and  practices  throughout  the 
United  .States  will  be  launched  in  New 
York  City  on  April  8  and  9.” 

The  movement — sponsored,  that  an¬ 
nouncement  says,  by  twelve  of  the  “lead¬ 
ing  e.xponents  of  public  regulation  in  the 
country,”  denominated  as  “liberals — 
was  accelerated  in  part  by  the  action  of 
those  members  of  the  National  Associa¬ 
tion  of  Railroad  and  Utilities  Commis¬ 
sioners  who  declared  in  a  recent  public 
statement  their  fear  that  “regulation  in 
the  several  states  is  being  seriously 
imperiled  by  the  conduct  of  the  affairs” 
of  the  national  association.  In  that 
statement  they  further  stated  that  the 


association  “must  change  its  course’’  or 
there  will  be  no  alternative  except  with- 
drawal  from  membership.  (Electrical 
World,  February  6,  page  252.) 

Those  signing  this  statement  were  the 
five  members  of  the  California  Railroad 
Commission,  headed  by  President  C.  L. 
Seavey;  the  three  members  of  the  Wis¬ 
consin  Public  Service  Commission, 
headed  by  Chairman  Theodore  Krons- 
hage,  Jr.,  and  Milo  R.  Maltbie,  chair¬ 
man  of  the  New  York  Public  Service 
Commission.  All  these  are  represented 
among  the  sponsors  of  the  forthcoming 
conference,  other  sponsors  being  Henry 
C.  Atwill,  chairman  of  the  Massachu¬ 
setts  Public  Utilities  Department ;  Har¬ 
old  Evans,  former  member  of  the  Penn¬ 
sylvania  Public  Service  Commission; 
Felix  Frankfurter,  professor  of  law  at 
Harvard;  John  H.  Gray,  past-president 
American  Economic  Association ;  Clyde 
L.  King,  Secretary  of  Revenue  of  Penn¬ 
sylvania;  Wiliam  Z.  Ripley,  Harvard 
University;  Frank  P.  Walsh,  chairman 
of  the  New  York  Power  Authority; 
George  W.  Woodruff,  member  of  the 
Pennsylvania  Public  Service  Commis¬ 
sion,  and  Mr.  Cooke,  who  is  the  former 
director  of  the  “Giant  Power  Survey”  of 
Pennsylvania. 

An  entirely  new  procedure  for  the 
conference  has  been  adopted,  the  an¬ 
nouncement  says,  in  order  to  assure  its 
effectiveness.  Instead  of  a  large  con¬ 
vention  gathering  there  will  be  round¬ 
table  discussions  limited  to  a  small  num¬ 
ber  of  special  groups  interested  in 
special  phases  of  regulation  of  public 
utilities. 

T 

Waukegan  Fire  Not  Due  to 
Circuit-Breaker  Failure 

Present  evidence  indicates  that  the  fire 
which  occurred  Tuesday  morning,  h'eh- 
ruary  16,  at  the  Waukegan  generating 
station  of  the  Public  Service  Company 
of  Northern  Illinois  was  caused  by  the 
breaking  down  of  a  potential  trans¬ 
former  in  connection  with  the  132-kv. 
metal-clad  outdoor  switching  e(iuipment 
and  not  by  a  circuit-breaker  failure,  as 
was  incorrectly  reported  on  page  348 
of  the  Electrical  World  last  week. 
The  circuit  breaker  did  not  explode 
and  was  not  involved  in  the  accident. 
The  equipment  immediately  cleared  it¬ 
self  electrically,  and  there  was  no  elec¬ 
trical  failure  other  than  that  in  the 
potential  transformer. 

There  was  no  interruption  to  service 
on  the  interconnected  system  of  the 
Public  Service  Company,  of  which  this 
station  forms  a  part,  though  one  gen¬ 
erating  unit  at  the  Waukegan  station 
was  taken  out  of  service  and  other 
units  were  put  on  in  order  to  isolate 
equipment  adjacent  to  the  trouble.  -3 
thorough  investigation  is  under  way  to 
determine  the  exact  cause  of  the  accident. 
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Gov.  Pinchot  Makes  Direct 
Attack  on  Duquesne  Light 

An  attack  upon  the  Duquesne  Light 
Company  of  Pittsburgh  for  alleged  over¬ 
charges  to  consumers  of  "about  $15,000,- 
000  during  the  last  three  years”  was 
made  by  Governor  Pinchot  last  w'eek  in 
a  letter  to  western  Pennsylvania  mu¬ 
nicipal  officials.  The  Governor  urged 
the  burgesses  and  mayors  in  Allegheny 
and  Beaver  Counties,  to  whom  he  ad¬ 
dressed  his  charges,  to  demand  “im¬ 
mediate  relief”  of  the  Public  Service 
Commission,  and  threatened  that  he 
would  cite  “another  large  utility”  on  a 
similar  charge  unless  it  fulfilled  a 
promise  of  lower  rates. 

Governor  Pinchot  e.xpressed  his  hope 
based  on  recent  developments  that  the 
Public  Service  Commission  "can  be 
forced  to  face  the  truth  of  utility  over¬ 
charges,”  though  he  said  it  had  had 
information  as  to  such  charges  by  the 
Duquesne  Light  Company  before  it  for 
three  years. 

T 

St.  Lawrence  Conferences 
Being  Held  at  Ottawa 

Canadian  interest  in  the  St.  Lawrence 
seaway  and  power  development  project 
is  growing,  according  to  Ottawa  reports. 
Within  six  or  seven  weeks  several  meet¬ 
ings  have  taken  place  at  Ottawa  between 
representatives  of  the  Dominion  govern¬ 
ment,  the  Ontario  government  and  the 
Ontario  Hydro-Electric  Power  Commis¬ 
sion  regarding  that  part  of  the  scheme 
from  Prescott  to  the  Quebec  boundary. 

Premier  Taschereau  of  Quebec  had 
written  to  Premier  Bennett  of  the 
Dominion  advising  him  that  as  soon  as 
the  .session  of  the  Quebec  Legislature 
was  over  the  provincial  authorities  would 
be  ready  to  enter  discussions  relative  to 
that  part  of  the  enterprise  in  which  the 
Province  of  Quebec  is  concerned.  In 
the  meantime  the  Quebec  government 
agreed  to  a  request  that  it  grant  no 
hydro-powder  contract  linked  with  the 
St.  Lawrence  within  the  limits  of 
Quebec  without  the  consent  of  the 
Legislature. 

T 

Radio  Interference 
Responsibility  Shifted 

Responsibility  for  radio  interference  is 
to  a  large  measure  placed  upon  the  user 
of  the  receiving  set  by  the  provisions  of 
3  Los  .Angeles  city  ordinance  made  ef¬ 
fective  within  the  past  month.  It  shall 
be  unlawful,  it  is  stipulated,  for  any 
person  to  operate  any  device  which  cre¬ 
ates  or  causes  high-frequency  oscilla¬ 
tions  interfering  with  the  reception  of 
radio  l)roadcast  signals,  provided  that 
(1)  the  receiver  interfered  with  is  thor¬ 


oughly  and  effectively  shielded,  (2)  the 
antenna  is  40  ft.  or  more  in  length  and 
not  less  than  20  ft.  above  the  ground. 

(3)  the  antenna  lead-in  is  shielded,  and 

(4)  the  field  strength  of  the  broadcast 
station  interfered  with  is  not  less  than 
500  microvolts  per  meter  of  antenna 
length  as  measured  by  a  field-strength 
meter. 

The  ordinance  is  enforceable  by  the 
police  department  with  penalty  for  vio¬ 
lation.  This  is  thought  to  be  the  first 
step  of  such  a  character  even  taken — 
certainly  as  regards  this  country. 

T 

Utility  Bills  Before 
New  York  Legislature 

If  a  bill  introduced  in  the  Senate  at 
Albany  by  Senator  Thayer  becomes  law, 
the  act  relating  to  the  powers  and  duties 
of  the  state  commission  appointed  to 
make  a  survey  of  the  inter.state  trans¬ 
mission  of  power  will  he  amended  by- 
adding  the  exportation  of  gas  to  the 
field  of  investigation  and  by  placing 
Canada  and  the  Provinces  of  Quebec 
and  Ontario  in  the  same  category  as  the 
states  contiguous  to  New  York.  If 
corresponding  commissions  are  ap¬ 
pointed  by  any  of  these  political 
entities,  the  New  York  commission  is 
to  negotiate  with  them ;  if  not,  then 
with  the  governors  or  premiers  or  the 
established  utility  commissions.  By  the 
terms  of  Senator  Thayer’s  bill  the  life¬ 
time  of  the  commission  is  extended  until 
1933  and  $25,000  appropriated  to  its  use. 

A  bill  introduced  in  the  Low-er 
House  by  Assemblyman  Doyle  forbids 
any  electric  or  gas  utility  to  make  a 
minimum  rate  charge  of  more  than 
50  cents. 

T 

Lilicnthal  Gives  Views  on 
Commission  Functions 

How  public  utility  companies  should 
be  regulated  in  the  view  of  members  of 
the  reorganized  Public  Service  Com¬ 
mission  of  Wisconsin  was  expressed  in 
a  recent  radio  address  by  one  of  its 
members,  David  E.  Lilicnthal,  w-ho  said: 

I  conceive  of  public  wtility  regulation  not 
as  a  job  for  judges,  but  as  an  administra¬ 
tive  task.  It  seems  to  me  that  it  is  the 
duty  of  a  commissioner  not  merely  to  sit 
back  and  listen  to  complaints,  but  to  keep 
an  active,  supervising  eye  on  the  operations 
of  the  public  utilities  under  his  jurisdic¬ 
tion. 

When  a  commission  finds  from  the  filed 
reports  and  from  other  sources  of  informa¬ 
tion  submitted  to  it  that  it  is  likely  a  public 
utility  is  charging  an  unreasonably  high 
rate,  it  should,  on  its  own  motion,  order 
its  staff  to  see  that  the  facts  are  produced 
with  respect  to  that  company.  On  the 
other  hand,  if  it  finds  that  a  utility  is  being 
unjustly  treated  in  rates,  then  it  should. 
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Coming  Meetings 

Oklahoma  Vtliitiea  .Atmoriation — Tul.sn, 
Okla.,  March  8  and  9.  E.  F.  McKay, 
1020  Petroleum  bldg.,  Oklahoma 
City. 

Pacific  Coast  Electrical  Association — 
Engineering  and  Purchasing  and 
Stores  Sections,  Fresno,  Calif., 
March  9-11 ;  Commercial  Section. 
Santa  Cruz,  Calif.,  March  17  and  18. 

K.  I.  Dazey,  447  Sutter  St.,  San 
F-ranclsco. 

American  Institute  of  Electrical  Engi¬ 
neers — District  meeting.  New  Pfistcr 
Hotel,  Milwaukee,  March  14-16; 
Providence,  May  4-7.  F.  L.  Hutch¬ 
inson.  33  West  39th  St.,  New  York. 

National  Electric  I.iglit  .\ssociation — 
Group  committee  meetings.  Com¬ 
mercial  National  Section.  Kflgewater 
Beach  Hotel,  Chicago,  March  22-24. 

A.  J.  Marshall,  420  Lexington  Ave., 
New  York. 

Maryland  I'tllities  Association  —  Lord 
Baltimore  Hotel,  Baltimore,  April  8, 

D.  E.  Klnnear,  803  Court  Square 
Bldg.,  Baltimore. 

New  England  llivlsion.  N'.E.I...\. — 
Engineering  Section,  Boston,  March 
3  and  4  ;  safety  conference,  Boston. 
April  8.  Miss  O.  A.  Bursiel,  20 
Providence  St.,  Boston. 

Great  Lakes  Division,  N.E.L.A. — Engi¬ 
neering  Section,  Sherman  Hotel,  Chi¬ 
cago,  April  13  and  14.  R.  J.  Mal- 
comson.  72  W.  Adams  St.,  Chicago. 

Northwest  Electric  i.ight  and  Power 
Association  —  Engineering  Section, 
Heathman  Hiotel,  Portland,  April 
13-15;  H.  H.  Schoolfield,  Pacific 
Power  &  Light  Company,  Portland. 
Accounting  Section,  Davenport  Hotel, 
Spokane,  Wash.,  April  18-19  ;  W.  F'. 
Miller,  Washington  Water  Power 
Company,  Spokane. 

.\rizona  Utilities  .Association — Tucson, 
Ariz.,  April  13-13.  J.  S.  Arnold, 
Central  Arizona  Light  &  Power  Co., 
Phoenix,  Ariz. 

Electrochemical  Soelet.v — Lord  Balti¬ 
more  Hotel,  Baltimore,  April  21-23. 

C.  G.  Fink,  Columbia  University, 
New  York. 

Southwestern  Division,  N.E.L..\.  — 
Arlington  Hotel,  Hot  Springs,  Ark., 
April  25-28.  S.  J.  Ballinger,  San 
Antonio  Public  Service  Co.,  San 
Antonio. 

Missouri  .Association  of  Public  Utilities 
— Excelsior  Springs,  Mo..  .April  28- 
30.  Jesse  Blythe,  103  West  High 
St.,  Jefferson  City,  Mo. 

Middle  AVest  Division.  N.E.L.A. — 
Muehlbach  Hotel,  Kansas  City,  Mo., 
May  18-20.  Thorne  Browne,  1527 
Sharp  Bldg.,  Lincoln,  Neb. 

East  Central  Division,  N'.E.L..\. — Com¬ 
modore  Perry  Hotel,  Toledo,  Ohio, 
May  24-27.  D.  L.  Gaskill,  6'i3 
Broadway,  Greenville,  Ohio. 

National  Electric  Light  Association — 
Atlantic  City,  N.  J.,  June  6-10.  A. 

J.  Marshall,  4  30  Lexington  Ave., 
New  York. 

T 

regardless  of  public  demand,  decide  that 
case  on  its  facts  and  order  rates  increased. 
In  other  words.  I  conceive  of  the  Public 
Service  Commission  as  an  aggressive,  fact¬ 
finding  body. 

Mr.  Lilicnthal  also  expressed  the 
belief  that  the  commission’s  conception 
of  the  public  interest  in  utility  regula¬ 
tion  “must  be  comprehensive  enough  to 
include  not  only  the  public  interest  in 
your  protection  as  consumers,  but  the 
public  interest  in  the  protection  of  the 
investor  as  well.”  He  continued ; 

These  great  and  essential  industries 
must  above  all  other  industries  be  stable 
and  secure.  Regulation  of  the  kind  we  are 
trying  to  put  into  effect  will,  we  believe, 
not  only  protect  your  interest  as  con¬ 
sumers,  but.  by  eliminating  the  possibility 
of  sjieculative  excessive  profits,  will  keep 
speculators  out  of  this  business  and  in 
other  ways  tend  toward  the  stability*  of  the 
public  utility  industry. 
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A  CONSTRUCTION  ITEM  IN  THE  NEW  BRITISH  "GRID  ” 


Ketistone  View  Co. 


At  Yarmouth,  England,  where  132-kv.  cables  cross  the  River  Yare  at 
the  famous  Fish  Wharf,  this  transformer  station  has  been  built  as 
part  of  the  electrical  undertaking  which  is  setting  a  new  tempo  for 

Great  Britain. 


Electricity  in  Britain 
Advanced  Far  in  1931 

Grid  may  be  finished  in  1932 — 
Condensers  on  turbine  Floor 
— Another  36,000-volt  alternator, 

1 32,000,  400-volt  transformers. 

Rapid  progress  for  the  British  elec¬ 
tricity  supply  industry  was  registered  in 
1931,  hringing  the  construction  of  the 
Central  Electricity  Board’s  national 
scheme  so  far  ahead  of  schedule  that 
there  is  every  likelihood  that  the  project 
will  he  realized  in  its  entirety  either  at 
the  end  of  1932  or  early  in  1933.  All 
the  large  district  contracts,  totaling 
about  $110,000,000,  have  now  been 
placed. 

The  areas  in  which  progress  was 
greatest  were  inideast,  northeast,  central 
and  cast  England.  In  those  districts  and 
in  central  Scotland  construction  is  either 
finished  or  in  sight  of  completion. 
About  one-half  the  recpiired  mileage  of 
secondary  lines  has  been  constructed. 

All  rights-of-way  for  primary  trans¬ 
mission  lines  are  complete  in  central 
Scotland,  central,  northwest,  northeast, 
mideast  and  east  England,  while  in 
southeast  England  and  south  Scotland 
completion  was  expected  by  the  end  of 
February.  Only  one  area,  southwest 
ICngland,  now  remains  for  attention. 
Secondary  transmission  lines  for  central 
.Scotland,  central,  mideast,  northeast  and 
east  England  are  complete,  while  nego¬ 
tiations  are  nearly  complete  in  north¬ 
east  England,  leaving  only  southeast 
and  southwest  England  and  south  Scot¬ 
land  to  he  developed. 


Standardization  of  frequency  was  e.x- 
tremely  rapid  in  central  Scotland  and 
northeast  England.  Electrification  of 
textile  mills  made  substantial  progress. 

The  largest  turbo-generators  yet 
ordered  in  Britain  are  the  two  rated 
at  75,000  kw.  being  built  for  the  Bark¬ 
ing  extension  of  the  County  of  London 
Electricity  Supply  Company’s  station. 
Two  other  interesting  sets  in  process  of 
erection — one  almost  finished — are  67,- 
200-kw.  units  for  the  London  Power 
Company’s  Battersea  station.  All  four 
turbines  are  of  the  three-cylinder  type. 
Those  at  Barking  are  designed  for 
steam  at  600  lb.  and  800  deg.  F.,  those 
at  Barking  for  570  lb.  and  850  deg.  F. 
The  three  50.000-kw.  sets  under  con¬ 
struction  for  the  Dunston  station  of  the 
Newcastle-on-Tyne  Electric  .Supply 
Company  are  designed  for  interstage 
resuperheating  of  the  steam.  .Steam  at 
600  11).  and  800  deg.  F.  will  be  expanded 
down  to  120  lb.  pressure  in  the  high- 
pressure  cylinder  and  returned  to  the 
boiler  house  for  resuperheating  to  the 
initial  temperature  of  8(K)  deg.  F.  It  is 
then  expanded  in  a  single-flow  low-pres¬ 
sure  cylinder  to  29-in.  vacuum.  These 
turbines  were  made  by  C.  A.  Parsons 
&  Company,  who  have  been  responsible 
for  the  development  of  the  geared 
‘‘L’niplane”  type  of  turbo-alternator, 
which  requires  no  basement  as  the  con¬ 
densers  are  placed  alongside  the  turbine. 
The  circulating- water  pump  may  be 
driven  either  from  the  extended  exciter 
armature  shaft  or,  like  the  extraction 
pump,  by  gearing  from  the  pinion  shaft 
in  the  gear  case. 

A  special  transformer  chamber 


built  on  the  foundation  block  is  a 
feature  of  the  two  71,500-kva.  turbo¬ 
generator  sets  installed  at  the  Clarence 
Dock  station  in  Liverpool.  This  ar¬ 
rangement  gives  compactness  to  the  de¬ 
sign  of  the  station,  eliminates  the  need 
for  a  separate  transformer  house  and 
shortens  the  heavy  cables  between  the 
generator  and  transformer. 

Following  nearly  four  years’  commer¬ 
cial  operation  of  the  first  Parsons  high- 
voltage  set  a  second  25,000-kw.  alterna¬ 
tor,  generating  directly  at  36,000  volts, 
is  now  being  erected  in  the  North  Met¬ 
ropolitan  Power  Company’s  Brimsdown 
station.  This  alternator  is  coupled  to  a 
3,000-r.p.m.  reaction-type  turbine  with 
two  cylinders  arranged  in  tandem, 
coupled  to  a  double-exhaust,  single-shell 
condenser  of  the  inverted  type. 

An  interesting  development  is  the  use 
of  small  power  transformers  directly 
connected  to  the  132-kv.  “grid”  trans¬ 
mission  lines  (i.e.,  without  any  inter¬ 
vening  switchgear  or  fuses).  The  Cen¬ 
tral  Board  has  ordered  two  three-phase 
banks  for  the  above  service,  each  hank 
being  rated  at  50  kva.,  1.32,000/400 
volts. 

▼ 

Tide  Water  Company  Quiz 
Shows  Both  Profit  and  Loss 

More  testimony  regarding  the  Tide 
Water  Power  Company  was  taken  on 
February  17  and  18  in  the  course  of  the 
E'ederal  Trade  Commission’s  investiga¬ 
tion  into  operating-company  and  hold¬ 
ing-company  units  under  Middle  West 
Utilities  and  Tnsull  control  (  Elkctri- 
CAL  World,  Februray  20,  page  .140). 
The  somewhat  complicated  financial  his¬ 
tory  of  the  North  Carolina  utility  was 
gone  into  at  further  length. 

Examiner  Hughes  said  that  when  in 
1928  Tide  Water  was  taken  over  hy  the 
Seaboard  Public  Service  Company,  one 
of  the  National  Electric  Power's  sub¬ 
holding  concerns.  Tide  Water  in  trans¬ 
ferring  its  common  stock  made  a  proht 
of  $951,080.  Because,  however,  of  the 
loss  of  revenues  previously  received 
from  the  Florida  Power  Corporation  but 
transferred  to  the  Seaboard  company, 
Tide  Water’s  income  became  insufficient 
tc  meet  its  preferred-stock  dividends  and 
pay  interest  on  outstanding  bonds.  The 
company  thereupon  called  all  its  out¬ 
standing  bonds  and  preferred  stock  for 
redemption,  replacing  them  with  new 
securities.  After  several  other  exchange 
transactions,  the  book  value  of  outstand¬ 
ing  stock  shrank  to  $2,865,650  as  com¬ 
pared  with  the  original  $7,352,0.10. 

After  the  presentation  of  much  more 
data  by  Trade  Commission  men  cover¬ 
ing  the  financial  and  business  manage¬ 
ment  of  the  company  hearings  were 
adjourned,  the  commission  announcing 
that  Florida  Power  Corporation  affairs 
would  he  taken  up  on  February  24. 
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Problem  Is  Seen  in  Defining  the  Basis 
of  Tax  on  Energy 


WHILE  the  form  which  the  pro¬ 
posed  7  per  cent  federal  tax  on 
domestic  consumption  of  electricity  may 
finally  take  is  still  indefinite,  much  spec¬ 
ulation  exists  with  regard  to  its  applica¬ 
bility  and  probable  incidence.  Pend¬ 
ing  specific  information  it  is  assumed 
that  the  tax  will  be  levied  directly 
upon  the  consumer.  It  is  expected  to 
yield  about  $50,000,000,  according  to 
preliminary  estimates.  The  electrical 
industry  already  carries  a  tax  load  esti¬ 
mated  at  $216,000,000  levied  directly  on 
the  producing  companies. 

One  feature  to  which  observers  attach 
importance  is  whether  or  not  the  bill 
will  be  so  framed  as  to  include  custom¬ 
ers  of  municipal  plants.  If  it  is  not  so 
worded  as  to  cover  the  output  of  these 
plants,  which  collectively  account  for 
nearly  10  per  cent  of  the  domestic  total, 
the  result  will  involve  unfair  discrimina¬ 
tion  against  private  plants  obliged  to 
compete  with  untaxed  municipal  plants. 

In  the  application  of  the  proposed  7 
per  cent  tax  it  is  pointed  out  by  some  of 
those  interested  that  some  difficulty — 
perhaps  much  difficulty — may  be  met  in 
defining  domestic  service.  The  border 
line  between  domestic  and  commercial 
service,  for  e.xample,  is  extremely  nar¬ 
row.  Some  rate  structures  do  not  clas¬ 
sify  domestic  and  small  commercial 
service  separately,  simply  calling  for  a 
given  rate  per  kilowatt-hour  for  small 
users,  perhaps  with  one  or  more  steps 
as  consumption  increases. 

There  are  doubtless  many  cases 
where  a  small  store  or  business  is  on 
the  same  meter  with  the  owner’s  place 
of  residence,  if  the  two  are  in  the  same 
building.  Disputes  would  inevitably 
arise,  it  is  pointed  out,  regardless  of  the 
classification  used  on  the  books. 

Another  source  of  possible  difficulty 
arises  out  of  submetering.  In  large 
cities,  notably  New  York,  many  families 
iti  apartments  buy  energy  from  the  sub¬ 
metering  company  or  landlord.  The 
building  is  served  at  wholesale.  It  is 
not  a  “residential  customer.”  Land¬ 
lords  and  submetering  companies  are 
under  no  utility  jurisdiction  requiring 
reports.  Hence  the  tenants  would  not 
pay  the  proposed  tax  through  any  utility 
company.  In  still  other  cases  electricity 
is  included  in  the  rent.  Except  through 
imiuisitorial  methods  and  costly  admin¬ 
istration,  these  customers — or  many  of 
them — would  be  exempt.  A  tax  that  is 
discriminatory  is  not  a  fair  tax. 

As  a  consumption  tax  purely,  the  inci¬ 
dence  of  the  proposed  impost  is  clearly 
defined.  The  total  tax,  as  preliminary 
announcements  are  interpreted,  will  be 
added  to  the  consumer’s  bill.  To  the 
average  domestic  bill,  which  is  about 


$34  a  year,  would  be  added  $2.38  a  year, 
or  20  cents  a  month.  It  is  thought  that 
such  an  addition  would  inevitably  result 
in  economies  on  the  part  of  the  con¬ 
sumer  which  would  eventually  tend  to 
lower  the  gross  revenue.  In  this  way 
part  of  the  effect  of  the  tax  would  fall 
upon  the  companies  providing  the  serv¬ 
ice.  It  is  not  inconceivable  that  such  a 
tax  imposed  directly  upon  the  consumer 
would  lead  to  agitation  for  rate  re¬ 
ductions  in  certain  localities.  A  public 
relations  problem  might  thus  be  in¬ 
volved,  although  superficially  no  question 
of  company-consumer  relations  would 
seem  to  enter  the  problem. 

T 

Bond  &  Share  Plans  Cut 
in  Outstanding  Shares 

The  proposal  by  the  Electric  Bond  & 
Share  Company  to  recapitalize  with 
cne-third  the  number  of  common  shares 
now  outstanding  represents  a  policy 
which  many  industrial  concerns  have  al¬ 
ready  adopted.  “Reverse  splits”  is  the 
name  used  in  the  street  for  the  process. 
It  is  obviously  the  reverse  of  the  boom- 
day  practice  of  splitting  one  high-priced 
share  of  stock  into  several  new  shares. 
While  the  policy  has  been  rare  in  the 
utility  field,  it  has  been  rumored,  with¬ 
out  official  confirmation,  that  the  Com¬ 


monwealth  &  Southern  Corporation  may 
take  similar  action. 

One  factor  in  these  recapitalization 
plans  is  the  greater  advantage  which  a 
higher-priced  stock  has  as  collateral  for 
bank  loans.  A  stock  selling  as  low  as 
$10  a  share  or  under  is  less  valuable 
as  a  borrowing  medium.  Furthermore, 
in  building  up  a  permanent  list  of  inves¬ 
tor  stockholders  it  has  been  thought  that 
a  stock  selling  around  $50  or  over  offers 
the  most  desirable  medium. 

The  Electric  Bond  &  Shafe  Company, 
incorporated  in  New  York  State,  oper¬ 
ates  under  statutes  which  contain  a  pro¬ 
vision  that  no  corporation  shall  declare 
or  pay  any  dividend  unless  the  value  of 
its  assets  remaining  after  the  payment 
of  such  dividend  shall  be  at  least  equal 
to  its  capital  and  other  liabilities.  This 
applies  whether  or  not  dividends  are 
currently  earned.  This  statute  does  not 
prescribe  any  method  to  be  used  in  de¬ 
termining  the  value  of  assets.  While 
current  earnings  of  the  company  are 
ample  to  take  care  of  the  usual  dividends 
on  both  preferred  and  common  stock, 
it  may  not  be  considered  wise  in  view 
of  the  above  statutes  to  declare  or  pay 
dividends  at  a  time  when  market  fluctua¬ 
tions  might  temporarily  impair  the  ex¬ 
isting  small  excess  of  value  of  assets 
ever  capital  and  other  liabilities.  Ac¬ 
cording  to  officials  of  the  company  the 
proposed  changes  would  remove  all 
question  as  to  the  legal  propriety  of 
paying  dividends  currently  earned. 

Directors  will  call  a  special  meeting 
of  stockholders  for  March  22  to  act  on 
the  proposed  change,  which  would  give 
the  common  stock  a  par  value  of  $5. 


jr 

Stock  Averages  Down  Fractionally 
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The  minor  market  movements  of  the  week  have  not  changed  utility 
common  stock  levels  materially.  Averages  are  down  only  fraction¬ 
ally  from  a  week  ago  and  continue  close  to  the  average,  which  has 
become  more  or  less  stabilized  at  a  level  over  the  past  two  months. 
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Smaller  December  Earninss  for 
Lisht  and  Power 


Earnings  of  central-station  electric 
light  and  power  companies  in 
December  exceeded  those  of  November 
by  $4,400,000,  but  were  less  than  in  the 
corresponding  month  a  year  ago  by 
nearly  $7,(K)0,000,  or  3.6  per  cent.  For 
the  fifth  consecutive  time  the  monthly 
revenue  has  fallen  short  of  the  amount 


in  1930,  though  never  by  more  than  a 
few  per  cent. 

The  decline  affected  all  parts  of  the 
country,  but  was  heaviest  in  the  East 
North  Central  and  West  South  Central 
States,  w’ith  7.2  and  5.4  per  cent 
respectively.  It  was  small  in  New  Eng¬ 
land  and  in  the  South  Atlantic  States. 


,Monfhy  re\/enue 

C 


''Average  ^or  ‘ 

preceoling  five  ^ears  ^ 


Monthly  Oper(3(+in0  Expense 


Averoi0e  Dotily  Ener0y  Generoi+efl 

t  +  -  f 


-f-  'Average  for  preceo/ing  five  years 


Table  I — Energy  Output  of  Central  Stations  in  the  United  States 


Compared  with  Corresponding  Month  of  Previous  Year 


Generated,  Thousands  of  Kw.-Hr.* 


Month 

1931 

Total 

Hydro 

Fuel 

Purchased  for  Resale 

(Jenerated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Tltous. 

Kw.-Ur. 

Per  Cent 
Inc. 

September . 

7,087,057 

—3.  1 

2,006,645 

—2.5 

5,080,412 

—3.3 

1,963,000 

—0.2 

October . 

7,346,956 

—4.7 

1,913,798 

-8.4 

5,433,158 

—3.4 

2,040,000 

-1-0.7 

November . 

6,994,826 

—3.2 

1,963,518 

—2  3 

5,031,308 

—3.6 

1.951,000 

—  1.6 

December . 

7,357,865 

—3.3 

2,568,786 

-1-17.5 

4,789,079 

—  11.6 

1,957,000 

Table  II — Regional  Operations,  Revenue  and  Energy  Output 
in  December,  1931 

Compared  with  Corresponding  Montli  of  Previous  Year 


itegion 

Kevenue 

I 

Tot 

Inergy  Generated,  Thousands  of  Kw  -Hr.* 

)1 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

United  States. . . . 

185,050 

—3.6 

7.357,865 

—  3.3 

2,568,786 

-bl7.5 

4,789,079 

—  11.6 

New  England . 

19,870 

—  1.2 

500,627 

—  6.6 

228,222 

-b40.7 

272,405 

—27. 1 

Middle  Atlantic. . . . 

49,910 

—2.6 

1,911,209 

—  3.3 

505,890 

-b43.  1 

1,405,319 

—  13.3 

East  North  Central. 

43,640 

—7.2 

1,750,578 

—  5.6 

212,526 

-b7l.2 

1,538,052 

—  II.  1 

AN  est  North  Central. 

15,490 

—4.0 

518,111 

+  4.9 

170,070 

-b85.5 

348,031 

—  13.4 

South  Atlantic . 

19,140 

—  1.0 

819,138 

—  2.7 

402,608 

-bll.8 

416,530 

—  13.4 

East  South  f'entral. . 

6,200 

—3.8 

304,319 

-b  0  .6 

243,245 

-b  5.6 

61,074 

—  15.2 

West  South  Central . 

18,350 

—5.4 

356,474 

—  8.5 

3,865 

—51.9 

352,609 

—  7.6 

Mountain . 

4,420 

—3.2 

222,959 

—  13.6 

154,171 

—21.1 

68,788 

-bio.o 

Pacific . 

16,030 

—2.  5 

974,450 

-b  2.2 

648,179 

—  1.8 

326,271 

+  11. 1 

♦Ity  courtesy  of  U.  S.  Geological  .Survey,  with  deductions  for  operations  not  regarded  as  central-station 
operations. 


The  regional  changes  resemble  those  of 
November,  published  in  the  issue  of 
January  23. 

For  a  time  vigorous  growth  in  the 
domestic  business  more  than  balanced 
the  shrinkage  of  revenue  for  industrial 
power.  Latterly  the  domestic  energy 
sales  have  been  expanding  much  more 
slowly;  meanwhile,  industrial  consump¬ 
tion  is  still  falling  off.  A  moderate 
decrease  in  revenue  is  thus  easily  e.x- 
plained. 

Operating  and  maintenance  expenses, 
exclusive  of  such  items  as  taxes 
and  amortization,  also  decreased — from 
$81,890,000  a  year  ago  to  $79,850,000. 
The  change  amounts  to  2.5  per  cent, 
and  is  relatively  smaller  than  in  the 
preceding  four  month.s.  Indeed,  its 
smallness  is  worth  noting.  Most  of  the 
decrease  can  probably  be  accounted  for 
by  lower  cost  of  fuel,  as  a  result  both 
of  declining  unit  prices  and  of  a  lessened 
output  of  steam-generated  energy.  I  he 
inference  follows  there  has  been  no 
.skimping  as  to  employment,  that  physi¬ 
cal  plant  has  been  kept  up  to  standard 
and  personnel  held  together. 

Energy  output,  7,357,865,000  kw.-hr. 
according  to  data  collected  by  the 

Table  III — Central-Station  Financial 
Operations  in  the  United  States 


Compared  with  Corresponding  Month  of  Previous 
Year 


Month 

Total  Grf)ss  Revenue 
from  Sale  of  Energy* 

Total  Operating  and 

Maintenance 

Expensel 

1931 

Per  Cent 

1931 

Per  Cent 

Thousands 

Inc. 

'I'housands 

Inc. 

Sept .... 

$171,930 

—  1.7 

$75,300 

-  4.4 

Oct . 

178,630 

—2.4 

77,050 

—5.6 

Nov. . . . 

180,610 

—3.6 

75,270 

—4  5 

Dec . 

185,050 

—3.6 

79,850 

—2.5 

♦.Aggregate  gross  revenue  from  consumers  and  from 
other  utilities  for  energy  for  resale,  involving  a  certain 
amount  of  duplication. 

1  Do  not  include  interest,  taxes,  depreciation  or  sink¬ 
ing  fund,  with  some  unavoidable  exceptions. 

Geological  Survey,  is  down  3.3  per  cent 
compared  with  what  it  was  a  year  ago, 
but  shows  a  slight  rise  in  average  daily 
output  from  November,  as  was  to  be 
expected.  More  abundant  stream  flow 
made  possible  an  increase  of  17.5  per 
cent  in  the  hydro-electric  energy,  com¬ 
pared  with  December,  1930,  and  a 
diminution  of  11.6  per  cent  in  the  out¬ 
put  from  fuel,  to  which  reference  has 
already  been  made. 

Hydro-electric  output  was  notably 
larger  in  the  northeastern  and  north 
central  groups  of  states,  as  will  be  seen 
in  the  table  showing  regional  opera¬ 
tions. 

T 

Kansas  Power  &  Light  Bonds  Listed 

First  and  refunding  mortgage,  series  C. 
6  per  cent  bonds  of  the  Kansas  Power  & 
Light  Company,  amounting  to  $7,5(M).- 
000,  have  been  admitted  to  listing  on  the 
Chicago  Stock  E.xchange  on  a  when- 
issued  basis. 
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Refrigeration  Sales 
Gain  Impetus 


Twenty  million  dollars’  worth  of  elec¬ 
tric  refrigerators  were  sold  in  New 
England  in  the  year  1931,  and  the  out¬ 
look  is  good  for  an  equal  or  better  show¬ 
ing  in  1932,”  declared  President  W.  C. 
Bell  of  the  New  England  division  of 
the  National  Electric  Light  Association 
at  a  recent  joint  meeting  in  Boston 
of  the  Commercial  and  Public  Relations 
Sections  of  that  body.  “Connecticut  ex¬ 
ceeded  its  quota  by  15  per  cent  and 
Vermont  by  7  per  cent  last  year.  In  the 
whole  country  about  950,000  machines 
were  sold,  valued  at  about  $230,000,000 
and  yielding  a  repeated  annual  income 
of  about  $2,500,000  from  the  use  of 
energy.  Such  success  would  have  been 
impossible  without  co-operation  in  the 
industry  and  local  trade.  On  devices 
selling  for  $100  or  over  local  co-opera¬ 
tion  is  vitally  important,  essential  as  it 
is  in  lower-priced  products.  Sales  this 
year  will  require  still  harder  work,  re¬ 
quiring  better  planning  and  more 
vigorous  effort.  Prosperity  is  stimu¬ 
lated  all  along  the  line  in  industry  and 
business  by  the  manufacture  and  sale 
of  nearly  $300,000,000  worth  of  a 
product  like  this.” 

George  Brown,  manager  N.E.L.A, 
Refrigeration  Bureau,  New  York, 
pictured  the  promising  outlook  for  this 
year’s  sales.  Only  17  per  cent  of  the 
existing  20,500,000  wired  homes  of  the 
country  have  electric  refrigerators. 
.More  than  65  per  cent  of  the  units  were 
sold  on  a  house-t  >house  basis.  About 
3.500,000  units  are  now  in  service,  each 
averaging  to  yield  $27.50  per  year  in 
central-station  revenue  at  a  5-cent  rate 
on  550  kw.-hr.  per  year.  A  recent 
survey  reveals  the  following  number  of 
refrigerator  sales  per  1,000  families  in 
the  stated  income  ranges:  Under 
$2,000  per  vear,  55;  $2,000  to  $3,000, 
123;  $3,000  to  $5,000,  187;  $5,000  to 
$10,000,  236,  and  over  $10,000,  302.  In 
May  it  is  estimated  that  20  per  cent  of 
the  year’s  quota  will  be  sold,  and  in  New 
England,  with  86  refrigeration  bureaus 
functioning  and  1,866,340  domestic 
meters  in  use  (as  of  last  June),  this 
year’s  quota  is  93,217  units. 


Coast  Unit  Sells  Customers 
Mill  ion  Preferred  per  Week 

.\nnouncement  is  made  by  the  Pacific 
Gas  &  Electric  Company  that  over-the- 
counter  sales  of  its  first  preferred  6  per 
cent  stock  are  proceeding  at  the  rate  of 
substantially  $1,000,000  per  week.  Total 
sales  from  January  28  to  and  including 
February  16  amounted  to  $2,312,775. 
T^be  total  number  of  subscriptions  was 
3.100,  received  from  all  sections  of  the 
company’s  territory,  and  averaged  $746 


per  purchaser.  This  indicates  intensive 
distribution  and  a  substantial  accession 
to  the  company’s  already  large  list  of 
local  stockholders.  About  three-fourths 
of  the  stock  is  being  paid  for  in 
full  and  about  one-fourth  is  being 
bought  on  the  installment  basis.  Since 
inaugurating  customer  ownership,  in 
1914,  the  company  has  sold  a  total  of 
$73,289,000  of  its  preferred  stock  over 
its  own  counters. 


Indiana  Merger  Completed 

Articles  to  complete  the  merger  of  the 
Indiana  Electric  Corporation  with  the 
Public  Service  Company  of  Indiana 
have  been  filed  with  the  Secretary  of 
State  in  Indianapolis.  Officials  of  the 
Public  Service  Company  said  they  will 
operate  all  plants  and  property  of  both 
corporations  and  that  the  merger  will 
simplify  the  management  and  operation 
of  the  properties.  The  merger  was  au¬ 
thorized  by  the  commission  last  Decem¬ 
ber.  By  terms  of  the  order,  agreed  on 
by  the  two  companies,  each  holder  of 
one  share  of  preferred  stock  of  the 
Indiana  Electric  Corporation  is  to  re¬ 
ceive  1.85401  shares  of  the  common 
stock  of  the  Public  Service  Company. 
Each  holder  of  one  share  of  the  com¬ 
mon  stock  of  the  Indiana  Electric  will 
receive  1.88877  shares  of  the  Public 
Service  Company  common  stock. 


Utility  Companies 
Reduce  Dividends 

Directors  of  the  Engineers  Public  Serv¬ 
ice  Company  declared  a  dividend  of  35 
cents  per  share  on  the  common  stock, 
payable  April  1  to  holders  of  record 
March  17.  Distributions  of  40  cents 
each  were  made  on  this  issue  on  January 
2  last  and  on  October  1,  1931,  and  one 
of  50  cents  per  share  on  July  1,  1931. 

The  Laclede  Gas  Light  Company  has 
declared  a  quarterly  dividend  of  1^  per 
cent  on  the  common  stock,  par  $100, 
payable  March  15  to  holders  of  record 
March  1.  During  the  years  1928,  192*> 
and  1930  the  company  made  quarterly 
distributions  of  2\  per  cent  on  this  issue, 
while  during  1931  four  quarterly  divi¬ 
dends  of  2  per  cent  were  paid. 

Directors  of  the  Central  Public  Serv¬ 
ice  Corporation  have  voted  to  omit  the 
quarterly  dividend  ordinarily  payable 
March  15  on  the  class  A  stock,  no  par 
value.  In  each  of  the  two  preceding 
quarters  a  distribution  of  1^  per  cent  in 
stock  was  made  on  this  issue,  as  against 
2\  per  cent  in  stock  previously. 

Directors  of  the  United  Corporation 
declared  a  dividend  of  10  cents  a  share 
on  the  common  stock,  against  18J  cents 
previously  paid  quarterly.  This  places 
the  stock  on  a  40-cent  annual  dividend 
basis  as  compared  with  75  cents  for¬ 
merly  paid. 


Output  Declines,  Especially  in  Mid -West 
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Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug.  Sept 

Oct. 

Nov.  Dec. 

\^^HETHER  as  an  after  effect  of 
’  ^  the  preceding  holiday  or  because 
it  included  a  week-end  followed  by  a 
holiday,  or  for  some  more  obscure 
reason,  electric  energy  output  during  the 
week  ended  February  20  was  8  per  cent 
less  than  in  the  corresponding  period 
of  1931.  The  decline  is  unusually  large, 
exceeding  the  6.2  per  cent  of  the  week 
before  and  the  6.7  per  cent  early  in 
January. 


Weekly  Output,  Millions  of  Kw.-Hr. 


February  20 
February  13 
February  6 
January  30 
January  23 


1932 

1931 

1930 

1929 

1,545 

1,680 

1,746 

1,699 

1,579 

1,684 

1,770 

1,718 

1,589 

1,679 

1,782 

1,726 

1,589 

1,687 

1,809 

1.728 

1,598 

1,713 

1,826 

1,717 

Per  Cent  Change  from  1931 


Region 

Atlantic  seaboard . 

New  England  alone. 

Central  industrial . 

Chicago  district. . . . 
Pacific  coast . 
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Week  Ended 

- , 

Feb.  20 

Feb.  13 

Feb.  6 

—  4.8 

—3.6 

—  I.l 

—  4.6 

—4.2 

—2  3 

—  12.2 

—9.7  * 

—7.8 

—  7.5 

-8.5 

—3  5 

—  5. 1 

—2.4 

—5  5 
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General  Electric  Forms 
Distribution  Department 

A  distribution  department  has  recently 
been  added  to  the  commercial  depart¬ 
ment  of  the  General  Electric  Company 
to  take  charge  of  the  finished  stock  of  all 
products  exclusive  of  those  of  the  in¬ 
candescent  lamp,  electric  refrigeration, 
merchandise  and  plastics  departments. 
This  new  division  will  be  headed  by 
J.  V.  Anthony,  formerly  connected  with 
the  San  Francisco  office,  as  manager, 
and  Hancock  Griffin,  former  supervisor 
of  district  stocks  and  warehouses,  as  as¬ 
sistant  manager. 

In  addition  to  the  handling,  ware¬ 
housing,  shipping  and  hilling  of  finished 
stocks,  both  at  the  various  works  and  at 
the  sales  warehouses,  the  distribution 
department  also  has  the  function  of 


studying  methods  and  inaugurating 
changes  in  procedure  for  the  purpose  of 
providing  the  best  possible  service  at 
minimum  expense. 

▼ 

Interim  Rates  Ordered 
for  San  Diego  Utility 

An  order  has  been  issued  by  the 
California  Railroad  Commission  setting 
up  interim  rates  for  electric,  gas  and 
steam  service  for  the  San  Diego  Con¬ 
solidated  Gas  &  Electric  Company  to 
obtain  while  a  permanent  rate  base  is 
being  sought.  The  commission  estimates 
that  the  new  schedule  will  reduce  the 
company’s  gross  revenues  by  $600,000 
annually  and  should  decrease  net  profits 
by  $475,000,  thus  giving  it  net  earnings 
of  about  84  per  cent. 


Southern  Industry  Picks  Up 


INDUSTRIAL  activity  in  the  South 
registered  an  increase  in  January 
compared  with  the  corresponding 
month  of  1931.  The  region  thus  stands 
out  in  contrast  to  the  other  four  of  the 
five  industrial  divisions  into  which  the 
country  is  divided  for  the  purposes  of 
this  survey.  The  index  numbers  here 
given  for  two  of  them  supplement  those 
for  the  other  three  and  for  the  country 
as  a  whole  published  in  last  week’s 
issue. 

The  relative  gain  over  1931  in  the 
average  for  the  South  is  due  largely  to 
a  28  per  cent  improvement  in  textiles,  a 
9  per  cent  advance  in  the  food  industry, 
one  of  8  per  cent  in  wood  products,  and 
one  of  5  per  cent  in  the  stone,  clay  and 
glass  group.  But  the  metal  industries 
remain  low,  although  activity  in  iron 
and  steel  mills  was  materially  greater 
than  in  December. 

In  the  West  there  is  some  evidence 
of  an  upward  turn.  In  recent  years  the 
January  index  has  been  decidedly  below 
that  of  the  preceding  summer  and 
autumn ;  this  year  it  is  above  the  aver¬ 
age  for  the  preceding  half  year.  Also, 
although  the  index  is  lower  than  it  was 
a  year  ago,  it  is  gradually  approaching 


those  earlier  figures.  In  January  the 
difference  was  6.4  per  cent.  Not  long 
ago  differences  as  great  as  25  per  cent 
were  recorded. 

Figures  for  the  individual  industry 
groups  indicate  that  normal  or  nearly 
normal  consumption  is  going  on  in  those 
lines  that  supply  the  ordinary  needs  of 
the  population,  but  that  in  common  with 
the  rest  of  the  country  the  West  has 
little  demand  for  products  used  primar¬ 
ily  in  industrial  expansion. 


Indices  of  Industrial  Activity  in  South  and  West 


1 

i 
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Base:  Average  Month.  19?3-19‘j5<9 100 


—  „  -  _  -South 


De- 

Nov- 

Jan- 

cem- 

em- 

uary. 

ber. 

ber. 

lndu5trial  Groupe 

1932 

1931 

1931 

.411  Industry . 

108.1 

100.0 

119.3 

('hemicals . 

.  136.2 

137.0 

160.0 

FlHXl . 

163.0 

151.9 

174.8 

Iron  and  steel . 

MS. 2 

117.0 

120.3 

Metal-workiiiK  plants. . . 

64.1 

68.5 

79.0 

Metals  fcroup . 

.  109.5 

104.  3 

104.8 

Forest  products . 

.  59.8 

44.6 

60.7 

Pai>er  and  pulp . 

.  124  8 

96.6 

124.4 

Hut)l>er  . 

.  96.7 

65.2 

79.5 

Shipbuildinc . 

Stone,  clav  and  plass . 

106.7 

ii3.i 

i99.6 

Textiles . 

97.4 

102.8 

106.  1 

- West- 


De- 

Nov- 

Oct- 

Jan- 

Jan- 

cem- 

em- 

Oct- 

Jan- 

ober. 

uary, 

uary. 

ber. 

ber. 

ober. 

uary. 

1931 

1931 

1932 

1931 

1931 

1931 

1931 

113.? 

105.8 

104.0 

98.3 

110.9 

10?.? 

111.0 

144.6 

146.4 

92.0 

88.3 

98.9 

88.0 

•82.4 

148.8 

149.0 

129.0 

134.4 

149.0 

131.8 

126.0 

160.2 

207.0 

76.6 

95.4 

122.2 

157.3 

45.3 

32.7 

46.9 

42.5 

71.6 

55.7 

55.4 

136.0 

124.8 

135.5 

128.  1 

136.9 

133.8 

143.8 

121.0 

110.6 

122.2 

114.3 

126.0 

73.8 

87.5 

103.7 

53.7 

68. 1 

107.4 

157.0 

96.7 

87.8 

98. 1 

88.  1 

112.9 

154.9 

101. 1 

83.5 

79.9 

112.3 

87.3 

93.8 

III. 7 

75.8 

Red  Cedar  Pole 
Dimension  Table 

When  the  American  Standards  Asso¬ 
ciation  established  a  table  of  standard 
dimensions  for  Western  red  cedar  ])oles 
for  1931,  based  on  the  standard  modulus 
of  rupture  of  600  lb.  per  square  inch, 
it  also  established  a  similar  table  for 
Northern  white  cedar,  one  for  chestnut 
and  one  for  creosoted  Southern  pine, 
each  based  on  a  standard  modulus  of 
rupture.  These  four  standard  dimen¬ 
sion  tables  were  built  on  the  same  basic 
principles  which  resulted  in  a  hijjh 
degree  of  uniformity  throughout  the 
four  tables,  such  as  the  same  pole 
length,  the  same  number  of  classes,  the 
same  top  circumferences,  the  >aine 
ground  line  distances  from  the  butt,  the 
same  6  ft.  from  butt  point  for  desifjnat- 
ing  butt  circumferences  and  the  same 
class  of  breaking  loads.  The  only  varia¬ 
tion  that  occurs  in  these  four  tables  is 
in  the  minimum  circumference,  6  ft. 
from  the  butt. 

The  feature  of  these  four  tables  is 
that  for  any  given  class  and  length  all 
four  species  are  equal  in  strength.  For 
example,  a  40-ft.  class  2  Western  red 
cedar  pole  has  the  same  strength  as  a 
40-ft.  class  2  chestnut  Northern  white 
cedar  or  creosoted  Southern  pine  pole. 
The  basic  principles  upon  which  these 
tables  are  constructed  conform  to  and 
are  consistent  with  the  accepted  engi¬ 
neering  practice  of  the  larger  transmis¬ 
sion  and  communication  utilities. 

T 

Lamp  Socket  Standard  Approved 

An  American  standard  for  rolled  threads 
for  screw  shells  of  electric  sockets  and 
lamp  bases  ('C44-1931)  has  been  ap¬ 
proved  by  the  American  Standards  As¬ 
sociation.  The  standard  covers  the 
dimensions,  tolerances  and  gages  for 
rolled  threads  of  Edison-type  screw 
shells  intended  for  use  in  the  manu¬ 
facture  of  lamp  bases  and  plugs  and  of 
lamp  and  fuse  holders.  The  dimensions 
concerned  are  given  for  five  sizes, 
miniature,  candelabra,  intermediate, 
medium  and  mogul. 

T 

Tampa  Electric  Increases  Dividend 

At  a  meeting  of  the  board  of  directors 
of  the  Tampa  Electric  Company  a  quar¬ 
terly  cash  dividend  of  56  cents  per 
share  was  declared  on  the  common 
stock.  Heretofore  the  common  dividend 
rate  has  been  50  cents  quarterly  in  cash 
and  2  per  cent  semi-annually  in  stock. 
At  the  same  time  the  regular  quarterly 
dividend  of  $1.75  per  share  on  the  pre¬ 
ferred  stock  was  declared.  Both  divi¬ 
dends  became  payable  February  15  to 
stockholders  of  record  at  the  close  of 
business  January  25. 
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Natural  Ice  Shortage 
May  Boost  Refrigeration 

Electric  refrigeration  may  easily  receive 
a  boost  as  a  result  of  the  shortage  of 
natural  ice  throughout  the  country,  ac¬ 
cording  to  G.  VV.  Mason,  president  of 
the  Kelvinator  Corporation.  Mr.  Mason 
points  out  that  the  country  is  faced  with 
a  natural  ice  shortage  owing  to  the 
mildness  of  the  winter,  which  has  had 
IK!  equal  since  the  mild  winter  of  1890. 

Notwithstanding  the  availability  of 
electric  refrigeration  today  there  are 


still  many  rural  communities  all  over 
the  country  which  must  depend  on 
natural  ice  cut  in  the  winter  time  and 
stored  for  their  u.se  later.  Thousands 
of  cottagers  and  campers  in  rural  dis¬ 
tricts  still  place  their  dependence  on 
natural  ice.  Manufactured  ice  is  not 
available  to  many  of  these.  "The  logical 
solution  of  the  problem  for  those  who 
have  depended  on  natural  ice,”  Mr. 
Mason  .states,  "will  be  the  adoption  of 
electric  refrigeration.  Electric  power 
is  available  in  about  every  rural  com¬ 
munity  now.  and  even  the  suburban  cot¬ 
tages  have  it.” 


▼ 


Electrical  Manufacturing  Slower 


Returns  of  energy  consumption  in 
electrical  manufacturing  indicate  a 
further  decline  of  activity  in  that 
branch  of  industry.  The  decrease  is 
not  large;  the  January  index  misses 
the  December  by  only  3  per  cent,  and 
the  decline  in  other  recent  months  has 
been  no  greater ;  persistence  rather  than 
magnitude  has  characterized  the  down¬ 
ward  movement.  Total  operations  in 
January  were  about  equal  to  those  in 
November,  but  the  latter  was  a  shorter 


Monthly  Index  of  Electrical 
Manufacturing  Activity 


Adjusted  to  26  working  days 
Rase:  Average  Month, 


Month 

1929 

1930 

1931 

January . 

131.3 

156.2 

146.6 

Febniarv . 

151.8 

165.2 

154.3 

March . 

148.3 

153.0 

126.  1 

.^pril . 

154.6 

164.9 

138.  1 

May . 

163.5 

158.0 

136.7 

June . 

170.5 

160.2 

135.2 

July . 

166.6 

148.5 

133.4 

August . 

155.4 

152.2 

126.9 

.September. . . . 

168.8 

150.0 

132.6 

October . 

180.6 

140.6 

130.4 

Nnvember. . .  . 

169.5 

137.5 

126.9 

December. .  .  . 

157.0 

132.4 

123.5 

1932 
119. 0 


month  with,  therefore,  a  higher  average 
rate.  No  pronounced  movements  are 
apparent  either  as  to  type  of  product 
or  geographically. 

Comparison  with  January,  1931,  is 
liable  to  mislead  because  there  was  a 
temporary  rise  early  last  year  that  soon 
died  out.  A  more  instructive  compari¬ 
son  can  he  made  if  operations  in  elec¬ 
trical  manufacturing  are  contrasted  with 
those  in  the  related  metal-working  in¬ 
dustry  as  a  whole. 

The  high  point  in  electrical  manufac¬ 
turing,  according  to  the  Electrical 
World  index,  came  in  October,  1929: 
the  index  was  180.6.  The  present  Jan¬ 
uary  index  is  119.0.  The  decline  there¬ 
fore  was  34  per  cent.  That  is  to  say, 
after  two  years  of  generally  decreasing 
activity  the  industry  is  still  operating  at 
66  per  cent  of  the  peak  rate. 

In  the  metal-working  industry  the 
maximum  index  was  153.7.  reached  in 
February,  1929.  The  index  for  January 
was  72.7.  That  is  47  per  cent  of  the 
peak  rate.  Thus  the  decline  in  electri- 


Major  New  Construction 
This  Week 

pXTENSIONS  in  the  undersround 
^  conduit  system  at  Akron,  Ohio, 
to  cost  $55,000  will  be  made  by  the 
Ohio  Edison  Company.  Purchase  of 
electric  meters  to  an  amount  of  $75,000 
is  also  authorized,  as  well  as  street- 
lighting  extensions  to  cost  $45,000. 

Electric-operated  refrigerating  and 
cold  storage  equipment,  motors,  con¬ 
trols  and  panels,  electric-driven  con¬ 
veying  and  loading  machinery  and 
power  substation  equipment  costing 
close  to  $100,000  will  be  installed  in 
the  produce  terminal  of  the  Southern 
Pacific  Lines  at  New  Orleans,  La., 
plans  to  ae  completed  early  in  April. 
Entire  cost  about  $1 ,000,000. 

Transformers  and  other  station  equip¬ 
ment  will  be  installed  at  the  power  plant 
of  the  Public  Service  Company  of 
Northern  Illinois,  Waukegan,  to  re¬ 
place  the  loss  caused  by  fire  recently. 
Estimated  cost  of  equipment  over 
$100  000. 

Bicis  are  being  asked  until  March  8 
by  Grand  Junction,  Iowa,  for  complete 
electrical  machinery  for  a  municipal 
power  plant,  including  Diesel  engine- 
generator  unit  and  accessories.  A 
fund  of  $85,000  is  available. 

Forty-thousand  dollars  will  be  ex¬ 
pended  at  once  by  the  Public  Service 
Electric  &  Gas  Company,  Newark, 
N.  J.,  for  extensions  and  improvements 
in  street-lighting  system  at  Orange. 
N.  J.,  including  lighting  units  and 
equipment. 

Heavy-duty  motors  and  controls, 
panelboards,  electric  tools  and  other 
electric  power  equipment  will  be  in¬ 
stalled  in  the  car  and  locomotive  shops 
of  the  White  Pass  &  Yukon  Railway 
Company,  Skagway.  Alaska,  to  replace 
a  recent  fire  loss  totaling  over  $250,000, 
more  than  one-half  representing 
equipment. 

Bids  are  scheduled  to  be  asked  early 
in  April  by  Versailles,  Ky.,  for  elec¬ 
tric  driven  centrifugal  pumps,  motors, 
automatic  controls  and  accessories  for 
water  system  service.  A  fund  of  about 
$50,000  is  being  arranged  for  the 
program. 

Electric-operated  refrigerating  machin¬ 
ery,  heavy-duty  motors,  panelboards, 
controls,  conveying  and  loading  equip¬ 
ment  to  cost  close  to  $60,000  will  be 
installed  in  the  $200,000  fruit-packing 
plant  to  be  constructed  by  the  Bitter 
Root  Packing  Corporation,  Hamilton, 
Mont. 


cal  manufacturing  lias  been  consider¬ 
ably  less  severe  than  in  the  whole  metal 
working  group. 

T 

New  York  Metal  Prices 


Feb.  17,  1932 
Cents  per 


Pound 

Copper,  electrolytic. ...  6.25 

Lead,  .\ni.  S.  &  It  price  3.  75 

.\ntimony .  6i 

Nickel,  ingot .  35.00 

Zinc,  spots .  3.175 

Tin,  .Straits .  22.25 

.Aluminum,  99  per  cent .  23 .  30 


Feb.  lA.  1932 
Cents  per 
Pound 
6.25 
3.75 
61 

35.00 
3. 175 
22  20 
23  30 
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St.  Paul  Utility  Gets  Year’s  Permit 

Unanimous  approval  by  the  St.  Paul 
City  Council  of  three  ordinances  grant- 
ing  the  Northern  States  Power  Com¬ 
pany  the  right  to  operate  in  the  city 
during  the  forthcoming  year  without 
franchises  and  with  no  change  in  rates, 
the  company  continuing  to  pay  a  5 
per  cent  gross-earnings  tax,  has  been 
extended.  As  reported  on  January  Id 
(page  119),  St.  Paul  voters  refused  to 
approve  2()-year  franchises  for  the  com- 
])any  without  the  tax.  Corporation 
(  ounsel  L.  L.  Anderson  urges  that  the 
Council  and  the  Northern  States  Power 
Company  agree  on  a  reasonable  valua¬ 
tion  of  the  company’s  property,  set  up 
a  depreciation  reserve  and  then  make 
rates  adjustable  yearly  on  a  basis  of  a 
fair  return  on  the  valuation,  with  a 
fair  allowance  for  depreciation. 


Turlock-San  Joaquin  Asreement 

The  Turlock  Irrigation  District  and  the 
San  Joaquin  Light  &  Power  Corpora¬ 
tion  have  applied  to  the  California 
Railroad  Commission  for  an  order  aji- 
proving  an  agreement  for  the  sale  by 
the  district  to  the  power  company  of 
surplus  electric  power  manufactured  at 
the  Don  Pedro  and  La  Grange  power 
plants.  Should  depletion  of  storage  be¬ 
tween  June  1  and  December  31  of  any 
year  render  Turlock  unable  to  generate 
enough  energy  for  its  own  purposes, 
the  San  Joaquin  company  will  supply 
it  up  to  5.000  kw.  The  irrigation 
district  will  buy  the  Hickman  substation 
and  other  property  of  the  Pacific  Gas 
&  Electric  Company. 


ELECTRICITY’S  PART  ON 
MACKINAW  DOCK 


Denver’s  New  Electric  Rates 

Revised  electric  rates  in  Denver,  Colo., 
referred  to  last  week  and  effective  with 
.Marcii  15  meter  readings,  make  the 
domestic  charge  6  cents  a  kilowatt-hour 
for  the  first  40  kw.-hr.  and  5  cents  on 
all  additional,  as  compared  with  the 
former  7-cent  rate  for  the  first  15  kw.- 
hr.,  6  cents  for  the  next  30  and  5  cents 
for  any  e.xcess.  The  new  commercial 
lighting  schedule  is  5  cents  for  the  first 
1,000  kw.-hr.,  instead  of  the  previous 
51  cents.  Other  classes  will  benefit  pro¬ 
portionately. 


lo  build  harm  Service 

At  Amherst,  Mass.,  on  March  16-18  a 
rural  electrification  institute  will  be  held 
at  the  State  College  under  the  direc¬ 
tion  of  Prof.  C.  I.  Gunness,  head  of  the 
department  of  agricultural  engineering. 
The  gathering  is  sponsored  by  the  rural 
service  committee  of  the  New  England 
Division,  N.E.L.A.,  and  the  college.  It 
is  designed  to  furnish  intensive  training 
in  a  variety  of  problems  bearing  upon 
the  use  of  electricity  on  the  farm  and  is 
for  the  benefit  of  rural  service  engineers 
of  power  companies,  county  and  home 
demonstration  agents. 


Annapolis  Consumers  Complain 

The  city  of  Annapolis,  Md.,  has  filed 
a  complaint  with  the  Maryland  Public 
Service  Commission  asserting  that  the 
rates  charged  there  by  the  Annapolis 
Chesapeake  Bay  Power  Company  for 
energy  and  gas  are  in  excess  of  those 
charged  in  neighboring  communities  of 
similar  and  smaller  size.  A  similar 
complaint  against  the  utility  is  made 
by  residents  of  other  places  .served  by  it. 
riie  Annapolis  &  Chesapeake  Bay 
Power  Company  is  lieing  operated  by  a 
receiver,  against  whom  the  complaint  is 
brought.  The  complaints  assert  that 
the  utility  is  controlled  by  interests 
allied  witlt  the  Consolidated  Gas,  Elec¬ 
tric  Light  &  Power  Company  of  Bal¬ 
timore. 


— Photoffraphed  for  Elbctbioai.  World. 

A  recent  extension  of  the  Michi¬ 
gan  state  dock  at  Mackinaw  in¬ 
volved  the  building  of  a  60-ft. 
elevator  through  which,  by  means 
of  a  60-hp.  motor,  automobiles  can 
be  elevated  to  the  upper  deck 
of  ferryboats  for  transportation 
across  the  strait.  Ploodlamps  are 
contained  in  the  double-unit  post. 


Rate  Jurisdiction  in  New  Mexico 

A  decision  has  been  rendered  by  the 
New  Mexico  Supreme  Court  to  the 
effect  that  an  order  of  the  State  Cor¬ 
poration  Commission  declaring  existing 
rates  of  the  Raton  Public  Service  Com¬ 
pany  reasonable  is  not  reviewable.  The 
court  also  held  that  redress  of  individual 
di.scrimination  by  a  utility  company  is 
not  within  the  commission’s  jurisdiction 
and  that  allegations  of  a  broken  rate 
contract  state  no  grievance  under  such 
jurisdiction. 


Shelby  (N.  C.)  Plant  Stays  Public 

Withdrawal  of  an  offer  by  the  Southern 
Public  Utilities  Company  to  pay  $1,100,- 
000  for  the  Shelby  (N.  C.)  light  plant  is 
announced,  following  local  opposition  to 
the  sale.  The  city  purchased  the  plant 
eighteen  years  ago  from  private  owners 
for  $13,000.  Advocates  of  the  sale 
based  their  argument  on  the  statement 
that  the  purchase  price  would  virtually 
free  the  city  of  debt. 


Metropolitan  Rates  Still  Agitated 

No  determination  of  various  rate  issues 
affecting  Greater  New  York  and  ad¬ 
jacent  areas  has  yet  been  made  by  the 
.State  Public  Service  Commission.  The 
Westche.ster  Lighting  Company  has 
prepared  rates  to  cover  that  part  of 
Bronx  Borough  which  it  serves  which, 
the  commission  says,  will  mean  a  sav¬ 
ing  of  $175.0(M)  a  year  to  the  company’s 
customers  in  that  borough.  Morris  L. 
Cooke,  a  trustee  of  tlie  New  York 


Los  Angeles  Bureau  Accounts 

Recommendation  that  engineering 
studies  be  undertaken  with  respect  to 
related  phases  of  the  Bureau  of  Power 
and  Light  and  the  Water  Department 
of  the  city  of  Los  Angeles  has  been 
made  to  the  Board  of  Water  and  Power 
Commissioners  by  an  accounting  con¬ 
cern  following  an  analysis  of  the  de¬ 
partment’s  accounting  systems.  This 
recommendation  is  the  result  in  part  of 
informal  charges  that  favorable  figures 


California  Urged  to  Develop  Power 

Construction  and  operation  by  the  State 
of  California  of  an  electric  transmission 
line  from  the  proposed  Kennett  Dam, 
Shasta  County,  to  Oakland,  with  a 
branch  down  the  San  Joaquin  Valley 
as  far  as  Merced,  as  a  part  of  a  state- 
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in  the  Bureau  of  Power  and  Light’s 
financial  reports  have  been  at  the  ex¬ 
pense  of  the  Water  Department,  par¬ 
ticularly  in  costs  connected  with  the 
Owens  Valley  aqueduct  system.  There 
have  been  in  recent  months  consolida¬ 
tions  of  activities  within  the  two  de¬ 
partments,  executed  to  eliminate  dupli¬ 
cation  of  effort  and  expense.  Further 
changes  are  recommended  in  the  ac¬ 
counting  firm’s  report. 


Free  Window  Dressins  Succeeds 

Free  window-dressing  service  for  elec¬ 
trical  dealers  has  been  restored  by  the 
h'dison  Electric  Illuminating  Company 
of  Boston  after  temporary  discontinu¬ 
ance.  The  plan  was  inaugurated  in 
1927,  and  more  than  125  dealers  took 
advantage  of  it,  nearly  all  of  whom 
have  requested  the  resumption  of  the 
displays  following  a  material  falling  off 
in  appliance  business. 


Dry  and  Wet  in  Colorado 

Though  eastern  Colorado  is  thought  to 
face  a  dry  spring  and  summer,  the  west¬ 
ern  watershed  has  enjoyed  heavy  snow¬ 
fall,  which  forecasts  ample  water  for 
hydro-electric  generating  and  irrigation 
purpo.ses,  according  to  the  State  Engi¬ 
neer,  M.  C.  Hinterlider.  Both  the  Ar¬ 
kansas  and  South  Platte  River  basins 
are  reported  subnormal  as  to  moisture, 
according  to  the  survey.  In  areas  fed 
by  these  streams  only  reservoirs  with 
older  water  rights  will  l)e  able  to  fill, 
and  storage  at  present  is  far  below  aver¬ 
age.  March  and  ApriV  snows,  such  as 
prevailed  in  1931,  may  relieve  the  situ¬ 
ation.  Snow  at  high  altitudes  in  south¬ 
western  Colorado  is  from  4  ft.  to  10  ft. 
deep,  which  is  50  per  cent  above  nor¬ 
mal,  and  storage  is  also  50  per  cent 
above  normal.  That  district,  tributary 
to  the  San  Juan  and  Las  Animas 
Rivers,  suffered  a  severe  drought  last 
year. 

T 

Powerful  New  Magnet 
Helps  Ceramic  Industry 

An  electromagnet  of  great  strength  de¬ 
veloped  by  S.  G.  Frantz  and  G.  W. 
Jarman,  Jr.,  of  New'  York  to  attract 
minerals  and  other  substances  with  low 
magnetic  qualities  was  described  ooi 
I'ebruary  16  before  a  convention  of 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers  held  in  New 
Vork  City.  This  magnet,  it  w'as  ex¬ 
plained,  is  of  particular  interest  to  the 
ceramic  industry  for  the  removal  of 
iron-stained  particles  from  sands  ami 
clays  wdiich  go  into  the  manufacture  of 
glass  and  sanitary  ware.  The  mixture 
of  valuable  and  worthless  material,  is 
fed  through  the  machine  like  a  stream 


of  dry  sand  particles  in  quantities  of 
from  1  ton  to  5  tons  an  hour.  The 
time  required  for  the  passage  of  any 
of  these  particles  through  the  magnetic 
force  is  about  one-tw'entieth  of  a  second, 
and  a  moderate-sized  machine  will  sort 
or  separate  more  than  a  million  of  these 
particles  in  a  second. 


Electric  Conveyers  Enter 
Tunnel-Building  Field 

Advantages  of  continuous  electric  con¬ 
veyor  handling  of  excavated  material 
are  said  to  have  been  realized  for  the 
first  time  in  such  work  in  the  construc¬ 
tion  of  the  submarine  tunnel  now  being 
drivei;  between  East  Boston  and  the 
business  section  of  Boston  proper.  Here¬ 
tofore  in  such  under-w'ater  projects 
where  air-pressure  chambers  and  locks 
are  necessary  it  has  been  assumed  im¬ 
possible  or  undesirable  to  develop  air¬ 
lock  conveyors  to  handle  the  excavated 
material  between  the  shield,  where  the 
“muck”  is  released,  and  the  shaft  hoist¬ 
ing  equipment  which  brings  it  to  the 
surface.  In  Boston  not  only  has  the 
feat  been  accomplished  but  excavation 
costs  are  said  to  have  been  notably  re¬ 
duced  thereby. 

Interlocked,  motor  -  driven,  parallel 
material  feed  conveyors  have  been  used 
with  elaborate  safeguards  to  protect  the 
workers  and  continuity  of  operations. 
.About  2.4(X)  hp.  in  motors  is  used. 


Electric  Furnaces  Now 
Superheat  Gray  Iron 

By  skillfully  co-ordinating  the  opera¬ 
tion  of  blast  furnaces  and  electric 
furnaces  the  high  quality  and  uni¬ 
formity  of  output  necessary  in  auto¬ 
motive  metallurgy  are  now  obtained 
without  e.xcessive  price  penalty  by  the 
F'ord  Motor  Company.  This  organiza¬ 
tion  has  in  one  installation  si.x  15-ton 
Herault  screw’-lift  furnaces  which  are 
used  for  superheating  gray  iron.  Ac¬ 
cording  to  Samuel  Arnold,  3d,  a  Pitts¬ 
burgh  consulting  engineer,  who  ad¬ 
dressed  the  February  conference  on 
industrial  process  heating  at  the  Case 
School  in  Cleveland,  the  present  produc¬ 
tion  is  appro.ximately  one  ton  per 
minute  per  furnace,  and  this  can  be  in¬ 
creased  if  necessary. 

For  this  installation  from  60  to  65 
per  cent  hot-blast  furnace  metal  is 
used,  and  in  addition  to  the  battery  of 
electric  furnaces  there  are  three  large 
mixers  of  400,  600  and  1,000  tons 
capacity.  The  hot-blast  furnace  metal 
is  stored  in  the  mixers,  and  to  this  is 
ardded  cupola  metal  obtained  from  melt¬ 
ing  down  a  mixture  of  iron  and  steel 
scrap.  The  analysis  is  approximated 
in  the  mixer  and  the  metal  tapped  into 
ladles  mounted  on  electrically  driven 
meggers,  these  ladles  serving  the 
Herault  furnaces.  There  the  metal  is 
superheated  in  about  fifteen  minutes  and 
then  tapped. 


HITCHING  THE  WORLD’S  FAIR  TO  A  STAR 


Orestes  Caldwell,  former  Federal  Radio  Commissioner,  shows  with 
a  Burgess  selenium  cell  and  a  flashlamp  how  light  which  left  Arcturus 
just  forty  years  before — as  Chicago  held  its  former  World’s  Fair — 
will  start  the  fair  of  1933.  A  model  of  the  Yerkes  Observatory  and 
a  view  of  the  fair  grounds,  with  the  city  behind,  completed  the 
demonstrator’s  equipment.  A  flash  on  the  light-sensitive  cell  in  the 
dome  transmitted  the  impulse. 
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Better  street  lighting  would  avoid 
$1  30,000,000  social  waste 

According  to  the  National  Safety  Council 
,  the  economic  loss  due  to  motor-vehicle  acci¬ 
dents  in  1929  was  $850,000,000.  About  60  per 
cent  of  these  accidents  occurred  in  cities,  and  of 
these  about  25  per  cent  happened  at  night.  In¬ 
vestigations  have  indicated  that  17.6  per  cent  of 
the  night  accidents  are  due  to  inadequate  light. 
Using  these  figures,  Thomas  \V.  Rolph,  chief 
engineer  of  the  Holophane  Company,  says  that 
it  would  be  conservative  to  figure  that  at  least 
$26,000,000  loss  due  to  traffic  accidents  could  be 
prevented  by  better  street  lighting,  although  other 
engineers  have  estimated  that  the  saving  would 
he  $75,000,000  to  $100,000,000.  The  annual 
loss  due  to  burglary  and  theft  is  about  $250,- 
000,000 — an  economic  loss  due  primarily  to  night 
crime.  Cleveland’s  experience  after  better  street 
lighting  would  indicate  that  first-class  street  light¬ 
ing  would  reduce  this  national  loss  about  $100,- 
000,000,  although  Mr.  Rolph  conservatively 
places  the  saving  at  not  less  than  $30,000,000. 

Averaging  the  extremes  of  these  estimates,  it 
appears  that  an  economic  waste  of  about  $130,- 
000,000  a  year  could  be  saved  from  these  two 
sources  alone  by  better  street  lighting.  On  the 
basis  that  $2.50  per  capita  would  supply  good 
street-lighting  equipment  throughout  the  country 
and  that  present  street-lighting  investment  is  $1.19 
per  capita,  it  would  take  an  additional  investment 
of  about  $75,000,000  to  avoid  a  social  waste  of 
about  $130,000,000  due  to  traffic  accidents, 
burglary  and  theft.  In  other  w'ords,  the  saving  In 
one  year  would  pay  for  nearly  double  the  expendi¬ 


ture  needed.  Discount  all  estimates  by  a  further 
halving  If  one  wishes,  and  the  investment  would 
still  be  more  profitable  than  most  outlays  are  as¬ 
sumed  to  be.  It  is  a  field  of  development  that 
should  appeal  not  only  to  manufacturers  of  street¬ 
lighting  equipment  and  utilities  but  to  those  manu¬ 
facturers  who  would  furnish  associated  supply  and 
service  equipment. 

Aiding  the  local  merchandisers 

There  is  a  feeling  among  many  students  of 
merchandising  that  the  manufacturers  and 
jobbers  are  shirking  their  share  of  responsibility 
for  trying  to  get  local  co-operation  in  merchandis¬ 
ing.  Either  they  assume  that  the  utility  should 
coach  the  retailer  and  distributor  or  they  take  the 
selfish  attitude  of  educating  and  helping  their  own 
affiliated  merchandisers.  In  very  many  cases  they 
are  simply  inert  In  making  contacts  with  and  help¬ 
ing  retailers. 

It  is  pretty  well  recognized  that  distribution 
efficiency  starts  in  each  community  and  cannot  be 
instituted  by  a  general  and  uniform  national  plan. 
Each  local  group,  however,  can  co-operate  and 
learn  to  merchandise  efficiently,  and  the  promise 
of  economical  market  development  lies  in  this 
plan.  The  experts  in  practical  merchandising 
should  be  found  in  the  ranks  of  the  manufacturers 
and  jobbers  and  not  in  the  utility  organizations. 
Moreover,  the  chief  merchandise  incentive  should 
rest  upon  the  manufacturers  and  jobbers — they 
are  interested  in  selling  their  products  and  not  In 
load  building. 

An  organized  effort  by  manufacturers  and 
jobbers  to  develop  local  practical  and  co-operative 
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merchandising  plans  is  in  order.  The  utilities, 
dealers  and  distributors  will  co-operate  if  the 
plan  is  presented  and  kept  in  front  of  them  con¬ 
tinually.  It  is  undoubtedly  true  that  the  failure 
of  many  merchants  and  of  utility  commercial 
departments  to  make  profits  has  resulted  from  the 
fact  that  manufacturers  and  jobbers  have  been 
content  to  place  their  products  and  to  leave  to 
their  own  resources  those  in  control  of  sales  out¬ 
lets.  National  advertising  by  manufacturers  to 
create  a  demand  by  consumers  is  not  enough. 
They  must  organize  to  have  that  direct  and  con¬ 
tinued  contact  with  retailers  whereby  they  are 
taught  how  to  sell  at  a  profit  and  how  to  develop 
a  market  by  co-operation.  This  aspect  of  mer¬ 
chandising  has  been  neglected  too  long  by  the 
primarily  interested  manufacturers  and  jobbers. 

Door-to-door  surveys  practicable 

Going  from  house  to  house  to  sound  out  the 
sentiment  of  customers  toward  utilities  is 
a  delicate  matter.  The  fear  has  been  that,  unless 
discreetly  done,  it  will  arouse  suspicion  instead  of 
create  confidence  and  provide  bases  for  corrective 
practices.  If  one  company’s  extensive  experience 
is  typical,  the  fears  are  groundless  and  the  results 
wholly  justify  the  move. 

Customers  welcome  the  personal  visit  if  it  is 
aimed  at  giving  them  a  better  understanding  of 
the  unutilized  possibilities  of  electric  service,  of 
the  equity  of  rate  items,  of  the  causes  affecting  the 
serviceability  of  appliances.  Incidental  to  the 
aroused  appreciation  of  the  customer  is  the  oppor¬ 
tunity  afforded  him  (or  her)  to  give  vent  to 
fancied  grievances  against  the  utility  in  particular 
and  everything  in  general.  The  politicians  think 
they  know  what  people  think.  But  one  thinks  only 
as  long  as  he  does  not  know;  when  he  knows  he 
need  not  think. 

Trained  survey  specialists  may,  of  course,  be 
used,  but  there  is  more  virtue  in  using  the  utility’s 
staff.  There  is  no  better  way  of  educating  and 
testing  the  employee  concerning  his  grasp  of  the 
fundamentals  of  utility  service.  The  rest  of  the 
program  hinges  on  choosing  the  right  employee  to 
visit  each  stratum  of  customers,  choosing  the 
right  time  of  day,  the  right  approach,  and  then 
providing  for  a  concise  report  and  digest  of  the 
l^acts  and  impressions  gleaned.  Briefly,  a  direct 


survey  links  the  personality  of  the  company  with 
the  personality  of  the  patron  as  positively  as  the 
wires  tie  his  home  to  the  heart  of  the  company’s 
system. 

Industry  integrated 

ON  TRIAL  as  it  is,  it  behooves  capitalism  to 
give  a  convincing  demonstration  that  it  is 
able  and  willing  so  to  organize  and  administer  its 
functions  and  operations  as  to  make  its  use  of  the 
resources  of  nature  and  the  agencies  of  business 
result  in  the  greatest  good  to  the  greatest  num¬ 
ber  of  people.  This  defense  by  demonstration  has 
two  phases.  One  is  concerned  with  the  distribu¬ 
tion  of  the  rewards  and  benefits  of  industry  and 
other  productive  activity.  The  other  is  definitely 
the  task  of  the  technologist,  because  it  is  purely 
a  matter  of  controlling,  modifying  and  directing 
physical  forces  and  things.  It  is  the  job  of  in¬ 
tegrating  all  forms  of  industry  into  an  operating 
organism  that  makes  the  most  economical  use  of 
materials,  of  energy  and  of  human  labor. 

A  conspicuously  good  example  of  what  this 
work  contemplates  will  be  afforded  by  the  series 
of  four  articles  by  Dr.  A.  H.  Dyckerhoff  that 
begin  in  this  issue  of  the  Electrical  World. 
The  series  deals  with  the  co-ordination  of  avail¬ 
ability,  demand  and  usefulness  of  form  of  energy 
as  between  electric  and  gas  utilities  and  steel  plants 
in  the  Chicago  district.  Gases  of  various  kinds  are 
process  products  or  by-products  of  steel  making. 
These  gases  are  applied  in  greater  or  less  degree 
in  all  plants  to  produce  heat  and  electrical  energy. 

But  no  steel  plant  that  is  forced,  either  by 
physical  circumstances  or  by  prejudiced  opinions 
of  its  operators,  to  be  a  self-contained  energy  unit 
can  attain  the  point  of  absolute  economy  that 
would  otherwise  be  possible  to  it.  For  instance. 
Dr.  Dyckerhoff  states,  as  a  result  of  his  analysis, 
that  blast-furnace  gas,  which  is  largely  used  in 
steel  plants  for  the  generation  of  electricity,  has 
in  that  application  the  least  value  of  any  in  which 
it  might  be  used.  More  profitably  that  gas  might 
be  used  to  increase  the  output  of  coke-oven  gas  to 
be  sold  to  the  gas  utility  and  the  power  require¬ 
ments  of  the  steel  plant  be  supplied  by  the  pur¬ 
chase  of  electricity. 

It  is  in  these  matters  of  greatest  economic  use 
of  materials  and  forces  that  the  engineer  can  ac- 
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complish  his  part  of  the  task  of  proving  that  cap¬ 
italism  is  not  insensate,  that  it  is  capable  of  in¬ 
tegrating  its  functions  and  operations  to  eliminate 
at  least  the  more  glaring  wastes  that  characterize 
industry  today. 

Val  ue  of  silicon  steel  in 
the  electrical  industry 

PREVIOUS  to  1905  no  special  iron  or  steel 
was  available  to  the  electrical  designer,  for  the 
demand  for  magnetic  material  was  as  yet  too 
small  to  attract  the  attention  or  interest  of  the 
steel  manufacturer.  Designers,  therefore,  had  to 
select  the  best  material  they  could  find  among  that 
made  for  other  purposes. 

It  is  now  about  twenty-five  years  since  Sir 
William  Hadfield,  dean  of  England’s  steel  in¬ 
dustry,  announced  that  alloying  a  small  percentage 
of  silicon  with  a  low-impurity  steel  would  mark¬ 
edly  reduce  hysteresis  and  eddy  losses.  American 
electrical  engineers  and  their  metallurgists  were 
quick  to  check  Hadfield’s  results  by  experiments 
of  their  own  and  were  agreeably  surprised  to 
find  that  less  than  3  per  cent  of  silicon  added  to  a 
low-impurity  steel  reduced  losses  25  to  30  per 
cent.  Several  American  steel  makers  as  well  as 
a  few  electrical  manufacturers  therefore  took 
licenses  under  Hadfield’s  fundamental  patents 
and  lost  no  time  in  efforts  to  find  the  full  possi¬ 
bilities  with  this  new  magnetic  material. 

Experiments  soon  showed  that  far  greater  im¬ 
provement  than  obtained  in  the  first  experiments 
was  possible,  but  that  to  achieve  the  best  results 
was  a  problem  requiring  the  highest  metallurgical 
and  mechanical  skill  and  resourcefulness.  Prog¬ 
ress  was  slow,  expensive  and  at  times  discourag¬ 
ing,  but  with  the  close  co-operation  of  the  steel 
manufacturers  and  the  electrical  engineers  who 
use  the  steel  the  complex  problem  has  been 
gradually  solved. 

The  net  result  of  these  twenty-five  years  of  in¬ 
tensive  work  is  that  there  is  now  available  silicon 
steel  having  losses  only  about  35  per  cent  of  those 
with  the  best  unalloyed  steel  procurable  at  the 
time  Hadfield  made  his  announcement,  and  the 
losses  once  ascertained  are  unchanging.  There 
are  also  excellent  indications  that  the  develop¬ 
ment  can  and  will  be  continued  until  still  further 
reductions  in  losses  are  regularly  attained. 


Naturally,  owing  to  the  varying  loads  that  oc- 
cur  during  the  day,  it  is  not  possible  to  say  with 
any  great  accuracy  just  what  this  great  advance 
in  quality  of  steel  is  worth  to  the  industry,  but 
its  total  value  is  very  large.  Present  savings  in 
all  transformers  now  operating  in  America  alone 
must  lie  somewhere  between  $35,000,000  and 
$75,000,000  a  year.  No  one  competent  to  make 
an  estimate  would,  we  think,  place  it  under  the 
smaller  figure,  and  many  would  place  it  above 
the  higher  figure. 

Transformer  efficiencies  now  range  mostly  be¬ 
tween  98  and  99^  per  cent,  according  to  size  and 
voltage.  Without  silicon  steel  no  such  efficien¬ 
cies  would  be  possible,  and  the  three  and  even 
four  transformations  often  made  of  a  given  power 
before  it  reaches  the  consumer  would  be  com¬ 
mercially  impracticable. 

In  rotating  apparatus  the  savings  due  to  the 
use  of  silicon  steel  are  not  as  yet  so  great,  be¬ 
cause  the  addition  of  silicon  so  weakens  the  steel 
mechanically  that  only  2^  per  cent  or  less  may 
be  used  with  safety  in  rotating  parts.  However, 
the  steel  for  almost  all  alternating  generators  and 
motors  contains  some  silicon  these  days,  and  prob¬ 
ably  25  per  cent  could  be  added  to  the  above 
estimates  for  total  savings  now  resulting  from 
the  use  of  silicon  steel  in  America. 

Tree  trimming  on  a 
performance  basis 

WEARIED  by  ineffectual  efforts  and  deter¬ 
mined  to  reduce  the  matter  to  a  factual 
basis  of  performance,  one  large  Eastern  utility  has 
removed  tree-trimming  activities  from  the  realm 
of  the  desirable  to  that  of  the  vitally  important. 
After  some  years  of  trimming  by  regular  line 
crews  and  several  trial  schemes,  three  well-known, 
well-organized  companies  regularly  engaged  in 
this  service  were  employed  by  the  utility  and  cer¬ 
tain  specific  territories  were  assigned  to  each  of 
them.  In  such  areas  the  individual  tree-trimming 
companies  are  held  responsible  for  wires  down 
and  are  rated  for  performance  on  the  wires  down 
per  100  miles  of  line  per  year.  Results  have  been 
most  gratifying.  Interruptions  have  fallen  50 
or  60  per  cent,  dead  wood  is  cleared  from  all 
trees  within  100  ft.  of  either  side  of  the  lines  and 
public  relations  have  been  improved. 
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Philip 

Henry 

Gadsden 

Yeoman  service  in  the  period  of 
the  World  War  was  rendered  by 
Philip  H.  Gadsden  as  chairman 
at  Washington  of  the  National  Com¬ 
mittee  on  Public  Utility  Conditions,  in 
wliicli  post  he  represented  the  interests 
of  the  electric  light  and  power,  the 
electric  railway  and  the  gas  companies 
of  the  United  States  in  connection  with 
war  problems.  He  was  also  a  member 
and  subsequently  chairman  of  the  War 
Board  of  the  American  Electric  Rail¬ 
way  Association.  These  two  committees 


served  to  co-ordinate  the  operations  and  facilities  of  the 
public  utilities  for  the  purposes  of  the  government. 

In  more  recent  years  Mr.  Gadsden  served  as  chairman 
of  the  executive  committee  of  the  Joint  Committee  of 
National  Utility  Associations  and  in  that  capacity  took  a 
leading  part  in  the  defense  of  the  utilities  against  political 
attack.  He  has  also  served  as  a  director  of  the  Chamber 


Mr.  Gadsden  was  born  in  Charleston,  S.  C.,  in  1867, 
receiving  his  education  at  Porter  Military  Academy  in  that 
city  and  at  the  University  of  South  Carolina,  from  which 
he  was  graduated  in  1888  and  which  in  1918  conferred 
upon  him  the  degree  of  LL.D.  He  was  admitted  to  the 
South  Carolina  bar  in  1890  and  engaged  in  active  practice 
for  seventeen  years.  In  this  period  he  served  for  six  years 


of  Commerce  of  the  United  States  and  the  Pennsylvania  in  the  State  Legislature. 

State  Chamber  of  Commerce  and  as  president  of  the  Public  utilities  claimed  Mr.  Gadsden’s  undivided  atten- 

Pliiladelphia  Chamber  of  Commerce.  tion  first  in  1907,  when  he  gave  up  his  law'  office  to  become 


W'illingness  to  undertake  public  service  is  perhaps  an 
inherited  trait  of  Mr.  Gadsden’s,  for  among  his  ancestors 
are  the  proponent  of  the  Gadsden  Purchase,  which,  subse¬ 
quent  to  the  Mexican  War,  rounded  out  the  territory  of 
Arizona  and  New  Mexico,  and  General  Christopher 
GadvJcn  of  Revolutionary  note. 


president  of  the  Charleston  Consolidated  Railway  &  Light¬ 
ing  Company,  operating  the  railway,  electric  and  gas  prop¬ 
erties  in  his  native  city,  and  vice-president  of  the  local 
water  company.  In  1918  he  was  made  vice-president  of 
the  United  Gas  Improvement  Company  of  Philadelphia,  in 
charge  of  public  relations,  which  post  he  still  occupies. 


Ground  and  Distance  Relays 

the  Trend  in  Practice 


I 

II 

i 


Overcurrent,  directional  and  pilot 
systems  still  have  proper  place. 

Local  differentiating  features  justify 
wide  range  of  practice. 

Relay  engineer  must  participate  in 
system  planning. 


IlJICALL^^  the  of  relay  protection  is.  first, 

sensitive  and  jiositive  detection  of  faults,  and,  second, 
limitation  of  the  severity,  duration  and  spread  of 
the  disturbance.  The  aspiration  beyond  that  j,njal  is  to 
anticipate  the  fault  before  it  has  even  started  to  do 
any  damage.  The  asjiiration  awaits  fulfillment,  hut  the 
rational  aim  can  he  fulfilled  now — at  a  price.  Pilot 
wire  protection,  with  relatively  few  limitations  beyond 
cost,  constitutes  the  virtual  acme  of  ]irotection.  Actual 
svstem  relaying  in  ])ractice  is  found  to  range  downward 
from  this  ‘‘last  word”  to  a  wide  variety  of  installations 
that  begin  just  above  the  obsolete. 

h'or  the  higher-voltage,  more  important  systems,  how¬ 
ever.  the  range  of  variety  is  narrower,  hut  nevertheless 
wide  enough  to  raise  the  question,  “what  is  the  state 
of  the  art?"  The  state  of  an  art  which  was  non-existent 
a  decade  and  a  half  ago  and  has  made  rapid  approach 
toward  its  ideal  is  likely  to  he  a  mixed  one  whether  one 
observes  what  is  being  done  or  ascertains  what  the 
exi)erts  would  choose  to  do  for  a  specific  situation. 
Behind  these  differences  lie  much  more  than  mere  j^ar- 
tiality  on  the  part  of  those  who  have  the  jiower  to 
recommend  and  decide. 

Relay  technique  has  made  rapid  ])rogress,  but  never¬ 
theless  it  has  trailed  in  conception  and  in  ajiplication 
behind  the  accelerated  expansion  of  systems  in  extent 
and  magnitude.  The  protection  engineer  has  not  always 
or  even  often  been  a  ])arty  to  the  deliberations  which 
])receded  the  building  of  new  stations,  new  ^transmission 
links,  new  system  configurations.  He  has  been  sum¬ 
moned  into  counsel  only  when  apprehension — or,  worse, 
catastrophe — has  elevated  protection  to  the  rank  of  pre¬ 
vention,  an  ounce  of  which  is  worth  a  ])ound  of  cure. 
Circuit  breakers  have  meanwhile  already  been  chosen, 
switchboard  and  duct  si)ace  fixed,  instrument  trans¬ 
formers  limited  to  metering  needs — all  without  adequate 
regard  for  the  job  of  insuring  continuity  of  service  and 
api)aratus  .safeguarding  through  the  medium  of  appro¬ 
priate  and  economical  relaying. 

It  is  not  strange  therefore  to  find  an  outstanding 
element  of  ex])ediency  permeating  much  of  the  relay 
art.  fhe  more  vigorous  of  the  relay  engineers  refer 


to  this  inversion  of  proprieties  as  “pinning  the  tail  on 
the  donkey.”  Others  in  levity  occasionally  refer  to  their 
own  improvisations  devised  to  meet  expediency  situations 
as  adaptations  of  the  contraptions  concocted  by  Ruhr 
Goldberg  and  his  Professor  Butts. 

Relaying  started  on  the  concept  that  instantaneou> 
isolation  of  the  fault  was  the  desired  result.  Too  often 
the  crude  devices  isolated  healthy  sections  of  the  system 
and  left  healthy  stations  without  any  load  and  customer> 
without  any  service.  Some  delay  was  needed  for  discrim¬ 
ination  purposes,  so  the  first  move  was  to  introduce  a 
definite  time  of  delay.  Selectivity  was  lacking  in  thi^ 
set-up  so  it  was  the  next  feature  introduced.  It  sufficed 
until  the  number  of  selective  time  intervals  and  the  neces¬ 
sary  length  (half  a  .second)  for  each  interval  resulted 
in  excessive  time  at  the  generating  .stations.  I  ligher  speed 
was  next  introduced  in  the  relays  and  the  breakers  were 
speeded  uj)  to  match  them.  Meanwhile  overenrrent 
res])onse  had  revealed  its  limitations  and  the  current 
balance  or  dififerential  principle  had  been  a])])lied  to 
apparatus  and  lines.  It  was  followed  by  directional 
discrimination.  During  all  this  ])eriod  time  had  been  the 
motivating  idea,  and  it  had  likewise  been  the  control 
factor  in  relay  action. 

Distance  supplants  time  as  the  discriminating  factor 

The  latest  develoj)ment  has  been  the  shift  to  distance 
as  the  discriminating  factor  in  fault  isolation.  It  was 
])erfectly  natural  to  recognize  the  possibility  of  detecting 
the  location  of  a  fault  on  a  power  system  in  much  the 
.same  way  as  tests  can  he  made  by  X'arley  and  Murray 
loops  to  locate  faults  on  communication  circuits.  It  was 
equally  natural  to  use  impedance  or  reactance  from 
relay  to  fault  as  the  actuating  factor  in  adjusting  time 
of  trip  to  nearness  to  the  fault.  The  distance  relay  does 
nearly  what  a  pilot  wire  circuit  can  do;  while  it  costs 
less  in  general  than  the  pilot-wire  scheme,  it  costs  more 
than  the  overcurrent  selective  scheme.  It  has  a  lower 
limit  of  distance  for  which  it  can  function  satisfactorily. 
It  also  requires  hack-uji  protection,  sometimes  one  of 
the  oth.er  types. 

Ground  relaying  a  supplementary  innovation 

Ground  relaying  is  another  new  i)hase  of  development 
and  one  in  which  further  imj)rovcment  is  urgent  so  that 
faults  to  ground,  more  likely  to  occur  than  phase-to- 
phase  faults,  can  be  nijijied  before  they  have  sjyead  to 
something  more  disastrous.  Impedance  grounding  of 
.systems  is  growing,  knowledge  about  ground  and  arc 
im])edances  should  grow,  and  with  them  should  evohe 
a  ground-relaying  art  that  will  close  up  some  of  the  gaps 
in  the  protective  system. 

Not  all  the  ditTerence  in  relay  practice  is  attrihutahl  * 
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to  the  holdover  of  just 
])ractice  nor  to  the  mere 
relative  costs  of  the  pres¬ 
ent  available  schemes. 

1  Diig  single  circuits  are 
one  thing  from  the  pro¬ 
tection  standpoint ;  short. 

])arallel  heavily  loaded  ties 
are  another.  Loops  differ  from  radials.  Metropolitan 
systems  have  radically  different  electrical  characteristics 
from  lightly  loaded  suhurhan  systems.  X'oltage  level 
makes  a  difference.  System  stability  limits  differ  widely 
and  preservation  of  stability  is  second  only  to  avoidance 
of  interruption  as  a  goal. 

Other  determining  factors  are  presence  or  absence  f>f 
grounding,  whether  lines  are  overhead  or  cables,  com¬ 
parative  cajiacities  of  network  links,  distances  involved. 
t!ie  character  of  switching  facilities  and,  not  by  any 
means  least,  the  rigidity  of  load  reciuirements.  Regard 
must  also  he  had  for  the  various  o])erating  variations 
that  may  he  encountered  during  system  disturbances  or 
under  such  special  conditions  as  arise  in  connection  with 
line  and  apjiaratus  repairs.  h'xtensive  and  fref|uent 
readjustment  of  load  division  to  conform  to  best  economy 


of  generation  and  delivery 
of  power  will  also  influ¬ 
ence  the  choice  of  the 
relay  scheme.  Unless 
these  are  ajipropriately 
considered  the  only  single 
scheme  that  could  Ik.*  a])- 
])lied  in  all  instances  of  a 
fundam^'iitally  identical  .system  set-up  would  he  an  aca¬ 
demic  ideal  which  would  he  unfeasible  in  many  cases 
from  the  economic  standpoint. 

Leading  ])rotection  engineers  were  asked  what  they 
were  doing  or  would  do  to  provide  protection  for  certain 
characteristic  system  situations.  Hardly  any  of  them 
failed  to  mention  the  fact  that  local  modifying  factors 
not  rejircsented  on  schematic  diagrams  were  as  likely  to 
determine  the  protection  scheme  adopted  as  would  the 
inherent  nature  of  the  system  connection  itself. 

d'he  di.scussion  assembled  herewith  is  offered  to  show 
how  far  ])ractice  approaches  toward  the  ideal  and,  on  the 
other  hand,  why  there  is  contentment  with  a  varietv  of 
less  complete  schemes  under  particular  circumstances. 
Each  assigned  letter  refers  to  the  same  company’s  re¬ 
sponse  to  all  (piestions. 


Relay 

-« - *■  Over-current 

- ►  Power  directional 

— — Z — »■  Distance,  non-directiona/ 
!  —1 — ►  Distance,  directional 


Symbols 

•*  "X  *•  Differential  current 
— )><-»■  Differential  power 
Xi  Pilot  wire 

jt|i - For  ground,  add 


Case  1 — Double-circuit  high-tension  trans¬ 
mission  line  supplying  a  substation  which 
has  no  other  power  supply. 

(.\t  Balanced  current  protection  witli 
high-speed  relays  would  he  used  at  the 
generator  end  for  overload  and  for  ground 
protection  and  at  the  substation  end  for 
gr<iund  protection  only ;  the  high-tension 
neutral  at  the  substation  is  grounded.  To 
provide  phase  protection  at  the  substation 
end  ordinary  directional  single-line  pro¬ 
tection  would  be  provided.  To  back  up 
tlie  balanced  protection  with  either  line 
out  of  service  a  combination  of  directional 
ground  protection  of  the  directional-cur¬ 
rent  type  with  directional  phase  protection 
of  the  directional-current  type  would  he 
apidied  at  the  generator  end.  'J'his  amounts 
p-ractically  to  I'ig.  la.  This  particular 
system  situation  is  diflicult  as  long  as  there 
is  no  power  sui)ply  available  from  the 
snhstation  end. 

In  our  ])ractice  no  distinction  is  made 
hdween  intra-  and  inter-company  lines. 
.Ml  lines  are  considered  as  subject  to 
power  flow  in  either  direction,  although 
111  ere  are  a  few  cases  where  directionai 
protection  is  not  required  on  the  original 
installation.  On  such  radial  lines  it  is 
possible  to  save  money  by  using  the  same 
i  rotcction  as  would  he  used  on  a  low- 
tdision  radial  feeder. 

I’resent  installations  are  being  made 
with  high-speed  directional  phase  relays 
Mid  with  standard  directional  ground  re- 
hiys.  However,  it  is  hoped  to  utilize 
taster  ground  protection  as  soon  as  it  is 
available.  From  the  stability  standpoint 
it  is  more  important  to  clear  plia.se  faults 
nqiidly,  since  ground  faults  will  not  ordi- 
narily  cause  instability.  Almost  without 
cMcption  high-tension  lines  are  provided 
with  grounded  neutral  transformers  at 
caili  terminal  point  and  breakers  are  in- 
"t.'illed  on  the  high-tension  sides  of  the 
transformers.  E.xtreme  difficulty  is  en¬ 
countered  in  trying  to  jirotect  the  line  if 
till  high-tension  breaker  is  omitted  or  if 


the  line  has  a  jiower  supply  without  high- 
tension  grounded  neutral. 

(B)  This  company  would  use  differen¬ 
tial  current  selective  relays  applied  to  the 
pair  of  lines  with  back-up  overcurrent 
relays  applied  to  each  line.  High-speed 
operation  may  then  be  obtained  with  both 
lines  in  .service.  With  only  one  line  in 
service  only  the  back-up  protection  would 
be  operative  and  the  time  of  clearing  faults 
would  be  increased.  We  would  recommend 
that  an  instantaneous  device  be  installed 
in  the  overcurrent  relay  such  that  it  would 
operate  with  trouble  upon  the  line  through¬ 
out  about  three-fourths  of  its  length  from 
the  generating  station,  .-^t  the  substation 
end  we  have  shown  differential  directional 
overeurrent  selective  relays  (Fig.  lb). 


( C )  At  the  generation  source  the  lines 
are  provided  with  balanced  phase  and 
ground  relays  and  overcurrent  phase  and 
ground  relays.  At  the  substation  the  line> 
are  provided  with  directional  phase  and 
ground  relays.  The  directional  phase  re¬ 
lays  at  the  substation  are  of  course  set 
faster  than  the  overcurrent  relays  at  the 
generating  station ;  the  same  is  true  of 
the  ground  relays.  This  scheme  is  suitable 
for  any  operating  voltage  or  line  charac¬ 
teristics,  provided,  however,  that  the  two 
lines  have  identical  characteristics.  (Fig. 
la.  substituting  overeurrent  ground  relays 
for  the  differential  type  shown.) 

(D)  We  feel  that,  apart  from  ground 
relays,  the  use  of  overeurrent  relays  at 
the  generating  station  and  directional- 
current  relays  at  the  substation  is  most 
desirable.  It  is  used  by  us  at  all  ]M>int!» 
where  the  situation  is  that  of  Ca.se  1 
(Fig.  Ic). 

(K)  For  the  best  of  protection  we  would 
use  at  the  generating  station  directional- 
reactance  relays  and  high-speed  balanced- 
current  relays.  .Kt  the  substation  we  w»)uld 
use  directional  -  reactance  and  balanced- 
directional  overeurrent  relays.  /\t  b<ith 
ends  we  would  u.se  ground  directional 
relays  (Fig.  Id).  For  a  less  important 
class  of  service  we  would  use  balanced- 
ovcrcurrent  and  directional -ground  relays 
at  the  generating  station;  balanced-power, 
overeurrent  and  directional-ground  relays 
at  the  substation  (Fig.  le).  Sivecial  con¬ 
tractual  requirements  might  modify  this 
conclusion  as  well  as  those  cited  in  answer 
to  the  other  situation. 

(F,  G)  Thc.se  companies  subscribe  to  the 
set-up  presented  in  Fig.  la. 

(H),  If  there  were  no  modifying  factors 
we  should  use  the  scheme  of  Fig.  lb.  If 
the  synchronous  machines  tend  to  become 
unstable  we  would  use  jiilot  wire  to  tie 
differential  current  relays  at  the  generator 
end  to  a  similar  differential  current  in¬ 
stallation  at  the  substation  end.  This 
would  akso  apply  if  the  lines  were  very 
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short.  ARaiii,  if  the  lines  liavc  consider¬ 
able  impedance  we  would  replace  the  power 
directional  relays  of  Fig.  lb  by  directional- 
current  relays. 

( I )  .\ny  one  of  these  diagrams  might 
be  taken  to  represent  at  least  three  totally 
dissimilar  electrical  systems  and  each 
would  call  for  different  types  of  relay 
j)rotection.  These  are : 

(a)  High-voltage,  long-distance,  heavily 
loaded  transmission  lines. 

(b)  Low-voltage,  short,  heavy  ties  in  a 
metropolitan*  area. 

(c)  Medium-  or  low-voltage,  lightly 
loaded  lines  in  small  towns  or  rural  dis¬ 
tricts. 

In  general,  parallel  circuits  between  a 
generatin.g  station  and  susbtation  would 
liave  at  the  generating  station  end  an 
application  of  balanced  relays.  This  might 
be  of  the  newer  type  of  high-speed  relays 


if  applied  to  a  heavily  loaded  important 
system.  For  a  small  or  low  power  system 
it  might  be  made  moderate  speed  protec¬ 
tion.  Pilot-wire  protection  would  be  given 
consideration  in  the  case  of  short,  heavily 
loaded  cables.  At  the  receiving  end  we 
might  correspondingly  have  high-speed 
direction-distance  relays,  directional-over- 
current  relays  or  pilot-wire  protection. 

(J)  We  would  omit  the  differential- 
current  relays  at  the  generating  station 
end  of  Fig.  lb. 

(K)  Our  scheme  is  that  of  Fig.  lb. 

(L)  Lines  on  separate  rights-of-way 
would  have  balanced  protection  at  the  gen¬ 
erating  station  with  directional-overcurrent 
at  the  substation.  In  the  event  of  one 
line  being  out  of  service,  time  delay  would 
be  necessitated  at  the  generating  station , 
a  distance  type  relay  would  be  desirable  for 
ibis  imrixise. 


Case  2 — Substation  tapped  off  single  circuit  line 
between  two  generating  stations. 


(  A )  The  scheme  here  would  be  identical 
with  our  practice  in  Case  1  as  shown  for 
the  generating  station  in  Fig.  la.  The 
substation  would  require  no  line  protec¬ 
tion,  therefore  the  relays  would  be  omitted 
at  the  substation,  as  in  Fig.  2a.  Oil 
switches  at  the  junction  iK)int  would  be 
of  very  little  use  without  a  grounding 
transformer  and  high-tension  potential 
transformers  to  provide  directional  relay 
action.  This  line  scheme  could  be  much 
imi)roved  ujKm  from  the  service  and  pro¬ 
tection  standpoint  by  bringing  each  line 
into  the  substation  separately  from  the 
junction  point,  i.e.,  like  Fig.  5. 

(I’>)  We  would  use  the  arrangement  of 
I'ig.  2a.  Overcurrent  relays  might  be 
less  suitable  if  one  of  the  generating  sta¬ 
tions  is  small  but  has  a  large  load  in  its 
vicinity.  In  that  instance  we  would  use 
directional  relays  .so  that  a  large  blcKk 
of  |)ower  might  flow  from  the  large  sta¬ 
tion  into  the  load  area,  but  still  permit 
the  small  station  to  trip  out  quickly  in 
case  of  trouble  between  stations. 


(C)  Fig.  2b  indicates  what  we  would 
do  if  the  line  voltage  were  22  kv.  or  less. 
In  case  of  a  fault  between  either  of  the 
engineering  stations  and  the  substation  the 
directional  relays  either  side  of  the  fault 
would  operate  and  eliminate  the  faulty 
section  of  line.  In  case  of  a  fault  on  the 
tap  line  the  overcurrent  or  ground  relay 
on  it  should  operate  faster  than  the  direc¬ 
tional  relays  between  generating  stations 
and  thus  leave  the  main  line  in  service. 
.\lso  the  directional  relays  at  the  sub¬ 
station  junction  mu.st  be  set  long  enough 
.so  as  to  not  operate  faster  than  the  relays 
on  the  load  circuits  at  the  generating 
.station  in  case  of  a  fault  on  these  load 
circuits. 

If  the  system  were  of  higher  voltage, 
reactance  or  impedance  relays  responsive 
to  line  characteristics  might  be  more  desir¬ 
able  for  pha.se  fault  protection. 

(D)  For  a  straightforward  case  Fig.  2a 
would  serve  the  purpose.  In  our  case 
<  ther  stations  are  connected  to  those  show’n 
in  the  diagram,  consequently  we  would 
use  directional-impedance  relays  (Fig.  2c) 
on  these  ties  in  order  to  maintain  uniform 
timing. 

(K)  For  protection  of  the  highest  class 
we  would  u.se  directional-reactance  and 
ground-directional  relays  at  each  location 
(similar  to  Fig.  2c).  For  a  less  important 
class  of  service  we  would  use  overcurrent 
and  ground-directional  relays  at  each  loca¬ 
tion  (similar  to  Fig.  2a). 

(F)  Overcurrent  relaying  (Fig.  2d)  is 
our  practice  in  this  case.  If,  however, 
the  generating  stations  were  of  large 
capacity  or  relatively  close  together  a 
pilot-wire  system  would  be  added. 

( H  )  For  the  simple  situation  our  prac¬ 
tice  is  that  of  Fig.  2a,  with  appropriate 
reset  characteristics  for  each  of  the  gen¬ 
erating  station  overcurrent  relays.  In 
one  instance  the  availability  of  a  pilot- 
wire  circuit  led  to  the  installation  of  pilot- 
wire  differential  relaying  for  all  three 
functions.  Where  the  substation  is  tapped 
to  both  of  two  parallel  lines  between  gen¬ 
erating  stations  our  scheme  is  that  of 
Fig.  2e. 

(J)  We  omit  the  overcurrent  relays  on 
the  tap  to  the  substation. 

(K)  For  the  characteristic  situation 
directional -impedance  relays  would  be  in¬ 
stalled  at  the  generating  station,  but  no 


overcurrent  relays  on  the  tap  line  as  in 
Fig.  2c.  For  large  stations,  close  together, 
differential-directional  relays  at  the  three 
points  would  be  pilot-wired. 

( L )  Duo  -  directional  -  impedance  relays 
at  all  three  points. 


Case  ?> — Tie  line  between  generating  sta¬ 
tions  each  of  which  usually  has  load  on  its 
own  bus. 


(A)  For  such  a  case  we  would  employ 
directional  phase  protection  of  the  direc¬ 
tional-reactance  type  in  connection  with 
directional-ground  protection  of  the  direc¬ 
tional-current  type. 

(B)  Mere  overcurrent  protection,  as  in 
I'ig.  3a.  would  not  suffice  if  one  generating 
station  has  small  capacity  and  a  large  load 
off  its  bus.  In  that  event  directional  re¬ 
lays  at  the  smaller  station  would  facilitate 
clearing  trouble  between  stations  without 
interfering  with  normal  transfer  of  power 
to  the  load. 

(C)  Our  comments  on  Fig.  2  ai)ply 
here.  The  practice  is  to  use  directional- 
ground  and  overcurrent  relays  at  both 
stations  (Fig.  3b). 

(I) )  In  all  instances  comparable  to  Case 
3  we  have  other  stations  tied  to  one  or 
other  of  the  two  shown,  consequently  we 
find  it  necessary  to  use  directional - 
impedance  relays  on  these  ties  in  order  to 
maintain  uniform  timing  (Fig.  3c). 

(E)  I'or  a  long  tie  we  should  i)robably 
use  directional-reactance  relays  and  ground- 
directional  relays  at  each  end.  For  a 
short  tie  the  possibilities  of  pilot-wire 
protection  would  be  investigated. 

( F )  Overcurrent  relaying  ( Fig.  3a  ) 
unless  the  stations  were  close  together  or 
of  large  capacity,  in  which  case  pilot- 
wire  relay  protection  would  be  used. 

(G)  For  the  simple  situation  overcur¬ 
rent  protection.  With  tw’o  lines  between 
the  stations  the  scheme  would  be  that  <>1 
Fig.  3d,  illustiating  the  loose-link  char¬ 
acteristic  of  system  operation.  Both  lines 
are  bused  at  the  prearranged  .separation 
point  and  the  relaying  designed  to  separate 
the  system  at  that  point  in  case  of  a  major 
fault  (Fig.  3d). 

(J)  We  w'ould  follow  Fig.  3d  or  use 
pilot  wire  for  large  stations  close  together. 

(K)  Pilot  wire  with  differential  over 
current  protection  is  our  practice  in  some 
cases;  other  cases  would  be  met  by  direc¬ 
tional-impedance  relajs  (Fig.  3c). 

(M)  Duo-directional  impedance  relay 
in  place  of  the  unidirectionals  of  Fig.  3e 
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Case  4 — Three  generating  stations  feed¬ 
ing  into  a  substation. 


(.\)  The  scheme  outlined  under  Case  1 
would  be  adapted  for  this  situation  at  eacli 
generating  station  and  at  the  substation 
end  of  the  high-tension  lines. 

(B)  Overcurrent  relays  at  the  generat¬ 
ing  station  and  directional  relays  on  the 
tie  lines  at  the  substation  (Fig.  4a)  would 
be  supplemented  by  complete  differential 
bus  protection  in  order  to  isolate  the  sta¬ 
tion  in  case  its  hus  should  become  involved 
in  a  fault.  The  overcurrent  relays  at  the 
generating  station  should  be  of  a  highly 
inverse  time  characteristic  or  .should  have 
an  instantaneous  trip  attachment. 

(C)  Directional-overcurrent  and  ground 
relays  at  all  points  (Fig.  4b).  The 
diagram  assumes  that  the  substation  is 
not  the  only  load  supplied  by  the  generat¬ 
ing  stations.  The  absence  of  duplicate  ties 
precludes  the  use  of  the  differential  pro¬ 
tection  employed  in  Case  la. 

(D)  On  our  urban  system  other  leads 
than  the  substation  shown  are  supplied  by 
the  generating  stations.  We  therefore  find 
it  necessary  to  use  directional-impedance 
relavs  in  order  to  maintain  uniform  timing 
(Fig.  4c). 

Onr  suburban  system  has  a  case  of  two 
stations  connected  by  single  circuit  to  a 
substation  and  because  the  lines  are  rela¬ 
tively  long  the  scheme  of  Fig.  4a  is  con¬ 
sidered  adequate. 

(K)  Each  of  the  ties  from  the  generat- 
iiig  stations  to  the  substation  would  be 
given  directional-reactance  relays  and 
directional-ground  relays  at  each  end 
(Fig.  4c). 

( I'.  G,  J )  Fig.  4a  would  be  our  practice. 

( H )  Our  situation  involves  parallel 
lines  in  practically  all  instances  and  buses 
at  the  generating  station  provided  with 
“sep  I  ration  points,”  at  which  the  breakers 
would  be  actuated  by  simple  overcurrent 
relays  in  much  the  same  manner  as  in  Fig. 
3d.  If  we  had  a  single  tie  situation  we 
woubl  use  the  scheme  of  Fig.  4a. 

e  have  an  instance  where  only  two 
stati(jns  are  connected  to  a  substation  by 
singl.  circuits,  but  they  are  tied  together 
witli  Iieavy  parallel  ties.  We  here  use 


Fig.  4a.  with  the  directional  relays  at  the 
substation  set  to  operate  before  the  genera¬ 
tors  fall  apart. 

(K)  Independently  of  modifying  factors, 
our  notion  of  the  preferred  arrangement 
would  be  Fig.  4c.  With  short,  heavy 
lines  the  pilot-wire  scheme  would  be 
adopted.  Most  of  our  cases  involve 
parallel  lines  with  differential  protection. 
This  is  just  an  illustration  of  the  point 
that  apparent  complexity  in  the  system 
connections  often  makes  relaying  simpler 
than  for  the  elementary  case. 

(E)  Impedance  relays  in  place  of  the 
overcurrent  type  in  Fig.  4a. 

Case  5 — Three  substations  on  a  looped 
feeder  from  a  single  generating  station. 


(A)  With  a  breaker  at  each  end  of  each 
line  section  the  relays  used  could  be  direc¬ 
tional-reactance  and  directional-ground  re¬ 
lays  at  each  breaker  (Fig.  5a).  This 
would  not  be  wholly  satisfactory  from  the 
selectivity  standpoint  if  any  of  the  line 
sections  were  very  short.  Pilot-wire  pro¬ 
tection  or  double  circuits  in  such  a  short 
section  would  be  preferable. 

(B)  With  us  these  would  be  industrial 
substations  close  together  and  pilot-wire 
protection  would  be  used  unless  prohibi¬ 
tively  costly.  For  longer  distance  impe¬ 
dance-directional  relays  would  be  used 
(Fig.  5a).  Each  substation  should  have 
bus  protection,  especially  if  the  pilot-wire 
.scheme  is  u.sed  on  the  lines. 

(C)  This  differs  from  Case  2,  in  that 
daily  current  is  supplied  from  the  single 
generating  station  over  different  lines. 
Directional  relays  at  the  generating  station 
are  not  necessary,  since  no  fault  on  its 
bus  will  send  fault  current  over  the  lines. 
Therefore  the  overcurrent  and  ground  re¬ 
lays  automatically  become  directional  in 
effect.  The  operating  voltage  and  the  line 
characteristics  will  determine  whether 
simple  overcurrent  or  distance  relays  will 
be  required. 

(D)  We  would  favor  the  scheme  of 
Fig.  5b  because  of  its  simplicity,  provided 
it  could  be  used  without  excessively  high 
time  values.  We  have,  however,  no  case 
just  like  this.  Impedance  relays  might 
also  be  considered. 

(E)  .At  the  generating  station  the  cir¬ 
cuits  vvjndd  be  protected  with  overcurrent 


and  ground-directional  relays  or  with  di¬ 
rectional-reactance  and  ground-directional 
relays.  At  the  substations  direotional- 
power  and  ground-directional  or  direc¬ 
tional-reactance  and  ground-directional  re¬ 
lays  would  be  used. 

(F)  Overcurrent  and  directional-over¬ 
current  relays  (Fig.  5b).  Unless  the 
distances  are  relatively  great  this  scheme 
is  limited  in  its  application  to  a  small 
number  of  stations. 

(G)  We  use  directional-impedance  re¬ 
lays  (Fig.  5a). 

(H)  Fig.  5b.  For  short  heavy  cables 
between  stations  we  use  differential  pilot - 
wire  protection  on  all  sections  of  the  line 
in  conjunction  with  directional-overcurrent 
relays  at  the  generating  station. 

(j)  We  would  follow  Fig.  5b  except 
that  we  would  u.se  directional-impedance 
relays  between  the  substations  unless  the 
distances  were  short  enough  to  justify  the 
cost  of  pilot-wire  protection. 

(K)  Our  practice  would  be  that  of 
Fig.  5b. 

(L)  Duo-directional  impedance  type  at 
G.  otherwise  as  in  Fig.  5a,  ground  relays 
not  being  mentioned,  however. 


Case  6 — Several  substations  on  a  closed 
loop  served  also  by  radial  feeders  from  a 
single  generating  station. 


(A)  The  scheme  here  would  be  that  of 
Fig.  5a  in  conjunction  with  directional- 
ground  protection  of  the  directional- 
current  type. 

(B)  Pilot  wire  betw’een  stations  plus 
bus  protection  at  each  substation.  With 
longer  distances  impedance  relays  would 
be  substituted  for  the  pilot-wire  protection. 
Fast  directional  relays  between  generat¬ 
ing  station  and  substations. 

(C)  Case  6  does  not  inherently  call  for 


Pchnmrx  27.  —  ELECTRICAL  WORLD 


401 


rclayiiiK  diffcretit  from  Case  5,  even  though 
more  lines  are  invtdved.  I  f  there  were 
duj)licate  lines  of  hlentical  characteristics 
the  differential  scheme  of  I'ig.  la  might 
easily  give  faster  relay  operation  than 
with  the  scheme  shown  in  Fig.  6a.  Direc¬ 
tional  functioning  is  unnecessary  at  the 
generating  station. 

(I) )  The  scheme  of  Fig.  6a  would  be 
our  choice  if  we  had  such  a  system  situ¬ 
ation  or  else  imi)edance  relays  could  be 
apjdied  as  in  I'ig.  5a. 

(K)  At  the  generating  statioti  over¬ 
current  (or  directional-reactance.  Fig.  6c) 
and  ground-directional  relays  at  substa¬ 
tions  on  the  lines  to  the  generating  station. 

If  this  system  were  to  operate  normally 
closed  we  would  use  the  differential  cur¬ 
rent  protection  of  big.  6b  at  the  generat¬ 
ing  station  in  order  to  eliminate  the  time 
secpience :  also  add  the  i)ower-directioual 
relays  of  I'ig.  6c  at  the  substations. 

fC'i)  Directional-iniiH-dauciJ  relays  at 
the  generating  station,  big.  (>c. 

(II)  Fig.  6a,  except  that  Fig.  6b  would 
api)ly  in  case  the  loop  section  and  radial 
feeders  are  to  be  regarded  as  parallel 
lines. 

fj)  Scheme  of  Fig.  6a  in  conjunction 
with  the  pilot-wire  protection  of  Fig.  (ic 
between  substations. 

(K)  In  the  scheme  of  Fig.  6a  we  would 
set  the  timing  at  1.7  seconds  at  the  gen¬ 
erating  station,  0.2  second  at  the  substations 
on  the  lines  to  the  generating  station.  1.2 
seconds  from  .1/  to  .V  and  /'  to  ,V,  0.7 
second  frt)m  .V  t»)  .1/  and  I’. 

(L)  Fig.  6a,  but  with  all  relays  of  dis- 
stance  type  in  i)lace  of  the  overcurrent 
duo-  and  uni-directionals. 


Case  7 — Two  or  more  generating  stations  settings  neare.st  the  generating  station 
and  two  or  more  stations  on  a  closed  liMip.  would  bt‘  cpiite  high. 

(C)  Regardless  of  the  supplying  of  !•  .id 

^  -z-  ji* _ from  the  (grounded-neutral)  generating 

^ ,||d  stations  the  lines  at  those  stations  should 

^11  provided  with  directional-current  ,.nd 

^  \  ground  relavs,  since  it  is  possible  to  supiilv 

{  G|  J  (a)  (  G7  )  fault  current  to  cither  of  the  generafug 

V  J  \.  J  sttaion  buses  (Fig.  7b). 

(D)  This  set-up  occurs  on  our  suburban 

T|  r  I  p  I  - _ system  and  can  be  handled  by  the  scheme 

1  I  of  I'ig.  7c.  Impedance  relays  could  also 

1^-.— »  be  used. 

_ - —  j,,  *  -  — *• _  (!•')  Directional-reactance  and  ground- 

tju.  1  I  I  I  t  kj|!  directional  relays  on  all  lines  of  each  loca- 

'liT  lion  (Fig.  7a). 

f  f  y.  (F)  In  our  instance  botli  generating 

I  Gj  J  (b)  (  Gi  J  stations  normally  feed  the  system  (  big. 

V  J  \.  J  7c)  except  that  non-directional  relays 

ss  rpi  iTT^'  suffice  between  M  and  A'. 

^  I 'T*" _  p  I _ y  fil''  (C)  Probably  satisfactory  operation 

-« —  I — ►  could  be  obtained  by  the  use  of  straiglit 

_  overcurrent  iirotection  at  tlic  generating 

— — -  - —  ^  stations  with  directional-overcurrent  relays 

I  j  I  __  It  at  the  substations,  although  increasing  tlie 

number  of  substations  above  the  mnuher 
^  shown  would  complicate  this.  b'uiiila- 

[  Gj  j  (c)  (  it  is  improbable  that  both  gen- 

V  y  V  y  crating  stations  would  always  have  capac- 

_  T'.  it.''  *>'i  the  line;  in  that  event  impedance 

I I  „  i  I  type  protection  would  probably  be  the 

;  .. —  — »  best  solution. 

(II)  Fig.  6c,  with  separation  points  jim- 
(.\)  We  would  treat  this  the  same  as  vided  in  our  loose-linked  system  iKtwcen 
I'ig.  5a.  M  and  (n  and  between  P  and  (A.  We 

(15)  Impedance  relays  would  be  pre-  also  interlock  the  overcurrent  element  with 
ferred  if  there  is  considerable  distance  the  watt  element  on  all  directional  relays 
l)etwecn  substations  and  the  generating  except  at  the  separation  iioints. 
station.  Directional  relays  might  be  in-  (J,  K)  Fig.  7a  would  be  our  practice, 

stalled  to  give  jiroper  sectionalizing,  but  (1.)  b'ig.  7a.  except  that  ground  pro- 

the  time  settings  would  be  cascaded  and  the  ection  is  not  indicated. 


ircraft  Factory  Uses  20  Foot-Candles 


spacing  the  engine  shop  of  the  I^ratt  Whitney  aircraft 
factory  at  Mast  Hartford  obtains  an  intensity  of  20  foot- 
candles  throughout  the  working 
])lane.  This  .siioj)  is  1,200  ft.  long  .\ 
(tOO  ft.  wide.  Tlie  illumination  ])ro- 
vided  facilitates  work  around  the 
floor  and  under  tables  with  few  oh- 
jectionahle  shadows,  and  the  loca- 
tion  of  the  lighting  units  and  their 
tyi'c  and  rating  contrihute  to  sitecdy 
insjtection  of  material  in  ])rocess  and 
f|uick  adjustments  and  rejtairs  i>n 
the  great  numher  of  machine  tools 
flHBi  uf  the  individually  driven  ty])e  with 
which  this  jilant  abounds.  I-'Jl'cctive 
sectionalization  of  local  lighting  cir- 
cuits  and  lamp  groups  is  provided 
by  switch  cabinets  located  in  general 
on  alternate  longitudinal  columns, 
all  wiring  being  carried  overhead. 

of  itelts  uniformity 


lly  mounting  Ifi-in.  “Ivanhoe”  rellectors  with  3(K)- 
watt  lam])s  14  ft.  above  the  lloor  and  on  a  10x10- ft, 


Night  view'  of  airplane  engine 
factory  interior 


Wisconsin  Makes  Accounting 

Serve  Expeditious  Regulation 


Rate  analysis  facilitated. 

Property  acquisition  costs  more  read¬ 
ily  traceable. 

Transactions  with  affiliates  brought 
into  relief. 

Security  issue  costs  a  deduction  from 
proceeds. 


WISCOXSIX’.S  commission  has  been  folloxyinj; 
the  uniform  accounting  classification  of  the  Xa- 
tional  Association  of  Railroad  and  Utilities  Com¬ 
missioners.  But  recently  the  conclusion  has  been  reached 
that  this  classification  in  a  number  of  important  respects 
fails  to  meet  the  needs  of  effective  and  expeditious 
regulation.  It  has  been  subjected  to  thorough  re-exami¬ 
nation  and  a  revision  ])romulgated  which,  however,  leaves 
for  future  application  some  features  which  would  have 
occasioned  costly  confusion  if  adopted  on  such  short 
opj)ortunity  for  preparation.  The  ])rincipal  provisions 
of  the  recent  order  (2-U-66)  attached  to  the  opinion  by 
Commissioner  Lilienthal  pertain  to  the  following  points: 

1.  Fixed  capital  accounts  designed  to  show  original  costs. 

2.  Accounts  framed  to  facilitate  tracing  of  transactions. 

3.  More  detailed  breakdown  of  revenue  into  customer  classes. 

4.  .Adoption  of  straight  line  or  sinking  fund  depreciation  ac¬ 
counting. 

5.  Records  remodeled  to  aid  cost  allocation  in  rate  studies. 

6.  .Stock  sale  commissions  and  expenses  set  up  as  distinct 
balance  sheet  item. 

7.  Segregated  transactions  with  afhliated  companies. 

The  motivation  behind  these  changes  was  the  desire  to 
promote  such  accounting  as  would  make  the  results  a 
direct  contribution  to  effective  regulation.  There  was 
relatively  little  regard  for  academic  theories  of  account- 
mg  as  such.  X^either  was  there  any  delusion  that  account¬ 
ing  could  he  so  perfected  that  it  would  reduce  utility 
regulation  to  the  mere  mechanical  function  of  examining 
the  accounts.  The  commission  has  said  that  no  account¬ 
ing  system  is  “a  substitute  for  informed  judgment 
But  that  judgment  must  be  thoroughly  and  accurately 
informed.  We  are  confident  that  regulation  could  he 
expcflited  and  its  effectiveness  increased  with  a  more 
revealing  arrangement  of  accounting  records.” 

The  premises  on  which  the  new  order  is  based  were 
set  o  it  as  follows  : 

1.  far  as  feasible  and  practicable  a  given  account  should 
nave  the  same  meaning  at  all  times  for  all  companies  of  the 
same  class.  In  furtherance  of  this  principle  the  new  classifica¬ 
tion  contains  more  specific  and  detailed  instructions  than  have 
beret"  I  ore  been  in  force.  “We  cannot  see  how  regulation  can  be 
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made  expeditious  if  each  account  must  be  investigated  anew  each 
time  it  figures  in  a  problem  before'the  commission.” 

2.  Capital  account,  particularly  fixed  capital,  should  reveal 
original  costs. 

3.  There  should  be  division  and  subdivision  in  no  greater 

detail  than  is  practically  useful  to  the  commission.  The  use  of 
clearing  accounts  and  the  breakdown  of  fixed  capital,  revenue.  In¬ 
come  and  expense  accounts  will  in  the  long  run  save  both  the 
companies  and  the  commission  time  and  expense :  it  will  also 
facilitate  tracing  a  transaction  from  its  inception  to  its  con¬ 
clusion.  ’ 

4.  The  system  of  accounts  should,  so  far  as  practicable,  facili¬ 
tate  cost  accounting  for  utility  services. 

In  adjusting  rates  it  is  ordinarily  imi^ortant  to  know 
the  number  and  type  of  customers  to  whom  a  distinct 
])rice  schedule  is  applicable  and  the  revenues  and  sales 
jiroduced  by  each  price  schedule.  The  limiting  factor  in 
making  full  application  of  this  principle  in  accounting  is 
the  multiplicity  of  rate  schedules  and  the  overlapping  of 
customer  classes  in  diflferent' companies.  At  this  point 
the  commission  hopes  that  the  utilities  will  voluntarily 
go  further  in  current  accounting  for  revenue  on  a  rate- 
schedule  basis  than  it  has  apj^eared  practicable  to  require 
as  a  uniform  practice. 

The  existing  and  obviously  inadequate  account  601 
is  replaced  by  the  following: 

I.  Metered  Sales 

600.  Re.sidential  service. 

600.1  Urban  residential. 

600.2  Seasonal  cottage  service. 

601.  Rural  .service. 

602.  Commercial  and  industrial. 

602.1  Lighting. 

602.2  Combination  lighting  and  i)ower. 

602.3  Power. 

602.4  Miscellaneous. 

603.  Heating,  cooking  and/or  refrigeration,  special  .services. 

604.  Railroad  corporations. 

604.1  Railroad  corporations — affiliated. 

604.2  Railroad  corporations — non-affiliated. 

605.  Other  electric  utilities. 

605.1  Affiliated  electric  utilities. 

665.2  Non-affiliated  electric  utilities — private. 

605.3  Non-affiliated  electric  utilities — public. 

606.  Government  and  municipal  service  at  special  rates. 

606.1  Street  and  highway  lighting  service. 

606.2  All  other  service  at  special  rates. 

II.  Unmetered  Sales 

610.  General  consumers. 

611.  Railroad  corporations. 

612.  Other  electric  utilities. 

613.  Government  and  municipal  service  at  special  rates. 

613.1  Street  and  highway  lighting  service. 

613.2  All  other  service  at  special  rates. 

Cost  disparities  are  minimized 

A  new  departure  has  been  instituted  in  public  utility 
accounting  practice  in  connection  with  the  fixed  capital 
accounts.  A  new  item  has  been  set  up  under  the  designa¬ 
tion  “Fixed  Capital  Purchase  Adjustment”  (No.  359). 
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1  his  is  intcTuled  to  incliuk*  tlie  “clillerence  between  (a) 
the  amount  a])i)rovecl  hy  the  Public  Service  Commission 
for  the  ])urchase  of  any  utility  plant  or  pro])erty  con- 
stitutint,^  an  operatinij  unit  or  system  and  (h)  the  actual 
orij^inal  cost  of  constructinsr  and  installing;  such  plant, 
less  the  amount  or  amounts  standinjj;  in  the  dej)reciation 
or  retirement  reserve  or  any  similar  reserves  and 
accounts  of  the  vendor  ])ertaining  to  the  ])roperty  at  date 
of  acquisition.”  Entries  shall  he  based  on  estimates  if 
the  actual  cost  is  not  known.  This  j^rovision  is  not  made 
retroactive:  it  ai)plies  only  to  ])urchases  made  suhseciuent 
to  January  1,  1932. 

1  he  real  ]nir])ose  of  this  account  is  to  perpetuate  rec¬ 
ords  of  orif,dnal  cost  of  the  jiroperty  which  have  been 
built  up  under  a  system  of  commission  res^ulation  of 
accounts  and  to  minimize  variations  in  cost  records 
merely  by  reason  of  changes  in  ownership.  Differences 
between  the  ap])roved  ])urchase  i^rice  and  the  orisj;inal 
cost  of  the  pro|)erty  may  he  justified  by  several  factors, 
e.fj..  a  chaiiife  in  commodity  price  level,  valued  rij^ht  to 
do  business  iu  a  territory,  a  measure  of  anticipated  econ¬ 
omies  and  jiayment  for  what  is  essentially  ‘\ijood  will.” 
Retirement  of  items  in  this  account  is  not  rijjidly  stijiu- 
lated,  but  the  to|)ic  will  be  explored  in  a  general  hear¬ 
ing  when  the  first  ac<iuisition  case  gives  occasion  to 
make  specific  treatment. 

d'he  commission  believes  that  the  fixed  ca]iital  accounts 
should  ]n-ovide  for  more  positive  segregation  of  the  items 
])ertaining  to  transmission  and  distribution.  The  present 
schedule  allords  .several  subdivisions  for  each  of  those, 
but  it  does  not  alTord  as  clear-cut  segregation  as  is 
desired  for  effective  regulation.  Such  ])artitioning  is 
admittedly  difficult,  but  the  commission  believes  it  can  be 
done  and  should  be  done.  It  will  be  a  subject  of  further 
coiisifleratioii  as  the  ])rogram  now  undertaken  moves 
toward  its  fuller  consummation. 

Capital  costs  segregated 

In  the  balance  sheet  certain  items  now  record  elements 
ot  quite  diverse  character  under  the  same  grouping. 
.\ccount  101  ("b'ixed  Cajiital”)  at  present  includes  fixerl 
capital  in  service,  fi.xed  cajiital  involved  in  items  under 
construction  and  fixed  cajiital  in  property  held  for  future 
utility  use.  I  he  revision  calls  for  .separate  accounts  for 
each  of  these  (luantities. 

\\  hen  the  commission  proposed  that  commissions  and 
expenses  in  issuing  cajiital  stiK'k  be  set  out  as  a  separate 
item  on  the  balance  sheet  the  utilities  offered  serious 
objection  and  the  commission's  own  conference  com¬ 
mittee  was  divided  in  its  ojiinions.  At  ]iresent  the  two 
items  are  lumped  under  organization.  This  seems  clearly 
wrong  to  the  commission.  The  upshot  has  been  that  the 
two  items  are  to  be  segregated  as  a  separate  balance 
dieet  item,  d'he  utilities  jireferred  to  have  it  established 
as  a  fixed  cajiital  sub-account. 

1  hese  costs  are  costs  of  aciiuiring  cajiital  and  not  costs 
of  |)ro])erty,  and  therefore  to  include  them  in  the  fixed 
cajiital  account  ajijiears  to  the  commission  to  be  not  only 
misleading  but  inaccurate,  ikivments  for  equijiment  are 
a  jiriKluctive  ajijilicatioii  of  funds  realized  and  available 
for  use.  On  the  other  hand,  selling  exjiense  and  com¬ 
missions  are  items  of  financial  exjiense  directly  deductible 
from  the  gross  jiroceeds  of  the  .security  issue  itself. 

I  he  commission  acceded  to  the  jireference  of  the  util¬ 
ities  in  connection  with  the  jmK'edure  in  writing  off  these 
commissions  and  exjienses  against  surjilus  or  stock 


jiremium.  It  is  thus  jiermissible  to  eliminate  them  from* 
the  balance  sheet.  The  commission  also  agreed  with  the 
utilities  with  respect  to  the  offsetting  of  premiums 
again.st  commissions  and  selling  expense  as  well  as  the 
jiayment  of  dividends  out  of  premium  account  in  so  far 
as  the  law  of  the  state  permits  it. 

Transactions  with  affiliates  clarified 

With  regard  to  transactions  between  ojierating  .md 
affiliated  comjianies  the  commission  said  in  the  order: 

“One  of  the  most  serious  deficiencies  of  the  existing 
classification  of  accounts  is  that  it  does  not  adeijualely 
jirovide  for  recording,  under  sejiarate  and  ajiprojiriate 
headings,  transactions  with  affiliated  comjianies.  d'hc 
imjiortance  of  the  relations  between  ojierating  comjianies 
and  those  affiliated  comjianies  which  render  them  sujier- 
visory,  financial,  engineering,  jiurchasing  and  other  serv¬ 
ices  has  been  recognized  by  the  1931  Legislature  by  ilie 
jias.sage  of  Section  196.53  cmjiowering  us  to  regulate 
these  transactions.  One  of  the  first  stejis  in  making  this 
jurisdiction  effective  in  day-by-day  regulation  is  to  iin- 
jirove  the  accounting  classification  as  it  ajijilies  to  these 
relationshijis.” 

Twelve  new  accounts  for  transactions  with  affiliated 
comjianies  rejilace  the  two  which  inadecjuately  jirovided 
for  the  new  industry  situation  in  the  old  classification. 
In  operating  exjiense  arc  three  new  accounts,  not  includ¬ 
ing  a  clearing  account  from  which  ajijiortionments  are 
made  of  all  jiaymcnts  to  affiliated  interests  for  services 
received  from  them,  excejit  those  which  are  inserted 
under  the  new  accounts  set  iiji  at  other  jioints.  d'his  has 
the  advantage  of  recording  at  one  jilace  all  items  that  are 
not  jirominently  such,  items  at  other  jioints  in  the  books. 

In  the  jiast  extensive  accounting  analysis  has  often 
been  neccs.sary  to  trace  relationshiji  between  jiaynieiits 
and  the  manner  in  which  their  breakdown  has  been 
recorded  under  various  headings.  A  variety  of  services 
are  rendered,  construction  and  maintenance  jobs  are 
numerous  and  .several  distinct  ojierating  dejiartments  arc 
involved  in  the  segregation  and  allocation  of  the  costs, 
d  he  new  .sct-uji  is  intended  to  clarify  the  recording  of 
the  breakdown  of  all  omnibus  items  of  jiayment  to 
affiliated  and  supervisory  comjianies. 

d  he  account  is  known  as  “Services  and  b'xjienses  of 
Affiliated  Interests.”  It  is  a  reservoir  or  common  as¬ 
sembly  jioint  of  all  transfers  of  funds  or  credits  between 
utilities  for  services  rendered  and  received,  ddie  charges 
to  this  account  are  to  be  classified  into  construction, 
maintenance,  jilant  ojieration,  commercial,  new  business, 
merchandising  and  jobbing,  financial  and  such  other 
clas.ses  as  may  become  necessary,  d'ransfers  out  of  this 
clearing  account  will  be  made  in  such  manner  as  to  re¬ 
veal  the  relationshiji  between  all  jiayments  and  the  cauital 
and  ojierating  entries  to  which  they  are  ultimately 
charged.  • 

ddiere  are,  however,  three  items  which  do  not  jmss 
through  this  clearing  account,  but  are  covered  by  corre- 
sjionding  accounts  under  general  administrative  exjiense. 
Sujiervision  Fees  (X"o.  783)  or  management  fees  may 
be  based  ujion  a  jiercentage  of  gross  earnings  or  con¬ 
stitute  a  fixed  annual  or  monthly  jiayment.  "Super¬ 
vision  Exjienses”  (No.  784)  has  lieen  created  for  jiay¬ 
ments  to  the  affiliate  to  reimburse  it  for  traveling  and 
like  exjienses  not  included  in  the  jieriodic  and  stijnilated 
Jiayment.  A  third  general  administration  item  jirovnles 
for  "Sjiecial  Services  of  Affiliated  Interests”  (No.  785) 
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A.C.  arc  stabilized 
by  oscillator 


Compact  portable  f 
a.c.  welder 

Power  supply  is  con¬ 
nected  to  studs  be¬ 
tween  wheels  ;  welding  , 
le'ids  attached  below 
switches  which  regu¬ 
late  weldinp  current 
from  SI  amp.  to  12.-> 
amp.  in  steps  of  about 
8i  amp.  each. 


to  cover  payments  for  services  which  cannot  he  assigned 
directly  to  specific  expense  accounts. 

The  existing  classification  provides  for  retirement  ex¬ 
pense  and  retirement  reserves,  the  term  “depreciation” 
not  being  used.  But  as  the  commission  construes  Section 
l')6.09  enacted  by  the  1931  Wisconsin  Legislature  the 
law  of  the  state  recpiires  depreciation  accounting.  Con- 
secjucntly  the  commission  is  requiring  class  A  electric 
utilities  to  account  for  depreciation  either  on  a  straight- 
line  or  sinking-fund  basis  as  the  commission  may  direct 
ill  specific  cases,  meanwhile  continuing  their  retirement 
reserves  until  the  transition  is  effected. 

T 

Oscillator  Stabilizes 
A.C.  Welding  Arc 

By  J.  B.  GIBBS 

Transformer  Engineer 

U'cstinghoiise  Electric  cr  Mannfactiiri)tg  Company,  Sharon,  Pa. 

•  Xddition  of  a  high-frequency  oscillation  circuit  in 
])aiallel  with  the  secondary  of  a  welding  transformer 
eliminates  most  of  the  obstacles  which  have  prevented 
a.c.  welding  from  competing  favorably  with  d.c.  weld¬ 
ing.  It  avoids  the  necessity  of  a  high  open-circuit 
voltage  in  the  secondary  of  tlie  welding  transformer  to 
re-establish  the  arc  when  it  is  interrupted.  The  high 
voltage  of  the  oscillator  performs  this  function  and 
maintains  ionization  in  the  arc  space  so  that  the  arc 
is  far  less  likely  to  be  extinguished.  On  the  other  hand, 
the  high  frerpiency  of  the  o.scillations  prevents  annoying 
or  harmful  physiological  shock. 

-As  a  result  the  transformer  efficiency  and  ])ower  factor 
are  high,  the  arc  is  ea.sy  to  hold,  small  currents  can  be 
controlled  for  thin  work  and  either  bare  or  coated  elec¬ 
trodes  are  feasible. 

The  voltage  transformer  used  for  excitation  of  the 
oscillator  has  a  high-voltage  secondary  feeding  the  oscil¬ 
lator  circuit  through  sj^ark  gaps  and  blocking  condensers 
keep  the  welding  current  from  shunting  through  the 
oscillator  reactance.  Ionization  of  the  arc  space  at  the 
work  by  the  high-frequency  voltage  removes  the  resist¬ 
ance  which  would  otk.erwise  recpiire  high  initial  welding 


WeldiM0  Amperes 


Power  factor  and  efficiency  improved  « 
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voltage  to  break  it  down  in  establishing  and  re-establish¬ 
ing  the  arc.  As  a  consequence  the  open  circuit  voltage 
of  the  welding  transformer  is  only  73  volts.  Danger  of 
shock  is  minimized.  Xo  load  losses  are  reduced  in 
conjunction  with  higher  operating  efficiency  and  power 
factor  and  operating  costs  are  corresj)ondingly  less. 

The  weld  quality  is  equal  to  that  of  the  d.c.  weld. 
A  series  of  ten  sample  welds  between  hot  rolled  steel 
plates,  showed  an  average  tensile  strength  of  52,000  lb. 
per  square  inch.  Failure  occurred  at  the  weld  in  six 
of  the  samples  and  about  I-2-  in.  from  the  weld  in  the 
four  others. 

The  operator  who  is  familiar  only  with  d.c.  welding 
will  notice  at  the  outset  that  it  is  usually  not  necessary  to 
touch  the  work  with  the  electrode  when  the  oscillator 
is  combined  with  the  a.c.  arc.  The  arc  will  start  as  soon 
as  the  electrode  is  brought  near  the  work.  The  molten 
pool  is  usually  smaller  and  less  agitated  than  that  of  a 
d.c.  weld.  This  does  not,  however,  mean  that  the  weld 
is  failing  to  “burn  in.”  The  a.c.  weld  has  less  penetra¬ 
tion  than  one  made  with  the  same  number  of  d.c. 
amperes.  This  is  a  distinct  advantage  in  welding  thin 
plates.  If  more  penetration  is  wanted  on  heavier  work, 
a  larger  current  and  larger  electrode  can  lx;  used  and 
this  increases  the  speed  of  welding. 
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Regional  Energy  Co-ordination! 


JUST  as  anioi\i]^  the  electric  utilities  interconnections 
hetween  systems  have  reduced  investment  and  oper¬ 
ating  costs,  so  still  greater  economies  can  he  achieved 
hy  con])ling  up  the  energy  structures  of  plants  of  dif¬ 
ferent  groups  of  industries.  From  this  conception  comes 
the  linking  up  of  energy  systems  of  companies  and  of 
industries  of  different  genre  which  have  more  than  one 
form  of  energy  at  their  disposal,  and  it  further  embraces 
the  exchange  of  energy  in  a  ])lanned  manner  for  the 
purpose  of  the  greatest  economy.  Of  the  various  com¬ 
binations  possible,  that  one  which  might  he  established 
hetween  the  electric  and  gas  utilities  and  the  basic  plants 
of  tlie  iron  and  steel  industry  is  of  greatest  importance, 
because  of  the  vast  amounts  of  energy  involved  in  various 
forms,  the  greatly  different  intrinsic  values  of  these 
forms  and  the  interchatigeahility  of  them.  The  public 
utilities  work  mainly  with  energy  in  the  following  forms 
in  addition  to  coal:  Coal  gas  (coke  oven  gas),  water 
gas  (carbureted),  natural  gas  and  electricity. 

d'he  basic  plants  of  the  iron*  and  steel  industry  have. 


Integration  of  electricity  systems  into  large  operat¬ 
ing  units  has  resulted  in  large-scale  advantages  of 
economy  and  service  availability.  Extending  the 
idea  of  interconnection  to  embrace  gas  as  well  as 
electric  utilities  and  to  include  also  basic  in¬ 
dustrial  processes  enlarges  the  concept  to  the 
status  of  a  regional  economic  co-ordination.  Three 
subsequent  articles  will  deal  with  the  energy 
aspects  of  steel  plants  and  the  justification  for 
lie-in  with  gas  and  electricity  systems. 
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besides  coal,  the  following  kinds  of  energy  at  their 
disposal :  Blast  furnace  gas.  coke  oven  gas.  ])r()ducer 
gas,  coke  breeze,  tar  and  oil,  waste  heat  and  electricity. 

For  practical  reasons,  coke  oven  gas,  natural  gas  and 
electricity  can  best  serve  as  direct  means  for  couplin^f 
up  the  energy  structures  of  the  two  groups  and  for 
exchanging  energy  between  them ;  however,  indirectly, 
all  other  forms  of  energy  in  the  basic  steel  plants  take 
])art  in  the  coujding  of  the  energy  structures,  since  they 
sujiplement  each  other  or  can  be  interchanged  generally 
within  the  steel  plant. 

The  consumption  of  electric  power  j^er  cajdta  in 
Chicago  has  grown  within  twelve  years  from  500  to 
about  1.150  kw.-hr.,  during  which  |)eriod  the  average 
energy'  required  b\'  1  kw.-hr.  generated  hy  the  utilities 
was  reduced  from  about  27,500  B.t.u.  to  16,200  B.t.u.. 
corresponding  to  a  decrease  of  about  41  per  cent.  In 
the  same  space  of  time  the  consumption  of  gas  increased 
from  about  10,000  cu.ft.  i^r  capita  to  about  13,000  cu.ft. 
Such  ])ersistent  increased  consumption  naturally  led  to 
the  building  up  of  very  large  energy  structures  of  the 
electric  and  gas  utilities  in  the  Chicago  district,  as  evi¬ 
denced  hy  the  map,  which  shows  the  extent  and  magni¬ 
tude  of  these  systems  and  also  the  geographical  location 
of  the  basic  plants  of  the  iron  and  steel  industry.  .\s  a 
result  of  such  requirements,  the  greater  Chicago  region 
demands  a  total  generating  cajtacity  of  about  1.60().(KX) 
kw.  (1930)  and  a  normal  delivery  of  gas  in  excess  of 
about  54,000,000,000  cu.ft.  per  year. 

The  growth  of  the  Chicago  iron  and  steel  industry  has 
occurred  practically  parallel  with  that  of  the  electric  util¬ 
ities.  It  can  likewise,  as  do  the  Chicago  utilities,  boast 
a  rate  of  increase  in  producing  capacity  hardly  matt  bed 
anywhere  else,  which  capacity  amounts  to  about  11.<>*10.- 
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Blending  of  energy  structures  of  elec¬ 
tric  and  gas  utilities  with  those  of 
plants  of  iron  and  steel  industry 
results  in  economies  to  all  three 
participants. 

Study  of  electricity  and  gas  supply 
conditions  in  Chicago  area  dis¬ 
closes  large  opportunities  for  bene¬ 
fit  to  steel  plants  from  such  blend¬ 
ing. 


Embraces  Steel,  Gas, 


(XX)  tons  of  raw  steel  ])er  year,  las^iii"  the  capacity 
of  rittshurgh  hy  only  1.500.000  to  2.000.000  tons.  As 
is  evident  from  the  map.  the  basic  iron  and  steel  plants 
are  favorably  located  for  an  e.xchange  of  energy  with 
the  electric  and  gas  utilities. 

I'xperience  has  shown  that  a  certain  reactionary  atti¬ 
tude  is  manifested  by  part  of  the  “steel  mill  fraternity” 
when  discussing  the  exchange  of  energy  with  the  utilities. 
This  attitude  is  due  partly  to  a  fear  of  losing  a  certain 
degree  of  independence  in  oix'rating  the  [dants  and  ])artly 
to  a  certain  inconvenience  ex])ected  with  an  exchange 
of  energy.  In  addition,  many  operating  men  are  too 
deeply  involved  in  the  ])rohlems  of  their  own  i)lants. 
losing  sight,  thereby,  of  new’  developments  and  econ- 
oinic's.  h'reguently.  a  shortsighted  view  is  taken,  because 
the  re  is,  for  instance,  certain  excess  equipment  available 
at  tile  time  (as,  for  instance,  some  spare  boiler  cajiacity ). 
ie<|uiring  hut  the  addition  of  a  generating  unit  to  meet 
an  increase  in  electrical  load. 

I'or  these  reasons  the  merits  of  regional  energy 
co-ordination,  as  applied  to  the  exchange  of  energy 
hetween  the  utilities  and  steel  plants,  can  he  discussed 
fairly  and  appraised  at  their  true  value  only  through 
undirstanding  of  and  adherence  to  the  following  condi¬ 
tion  and  procedure: 

1  I  he  theme  should  he  considered  from  a  view’point 
that  .ill  utilities  and  industrials  are  included  in  the 
national  social  fabric  and  to  it  ow’e  responsibility  for 
efficient  and  economical  operation. 

A  long-range  view’  should  he  taken,  a  view’  that  will 
take  into  account  future  technical  developments  that  may 
he  e\))ected  in  steel  plants  and  utilities. 

5.  The  same  units  shotild  he  applied  in  any  comjiarison, 
'•c..  kind  and  price  of  coal,  kind  of  service,  etc. 


Power  Industries 


4.  The  jirocednre  must  start  hy  the  making  of  an 
abstract  study  of  the  energy  structures  of  each  grou]) 
which  aims  at  blending  the  three  energy  structures  into 
one  unit. 

The  Electric  Utility — There  are  two  reasons  why  the 
electric  utility  inherently  has  the  lead  in  ])roducing  cheap 
electric  ])owcr  as  compared  with  the  ])lants  of  the  iron 
and  steel  industry.  First,  there  is  the  rajiid  growth  f»f 
the  demand  for  electric  energy  and  thereby  the  jxissihility 
of  the  immediate  application  of  latest  improvements. 
Second,  there  is  the  great  diversity  of  jiower  demand 
which  permits  spreading  investment  costs  over  a  large 
number  of  customers.  The  normal  annual  increase  of 
energy  generation  in  the  C  hicago  area  is  about  12  ])er 
cent  and  requires  the  installation  of  additional  capacity 
of  about  150,000  kw’.  per  year,  which  can  he  installed 
readily.  The  constant  increase  in  load,  coiqded  with  the 
steady  improvement  in  large  capacity  turbine  design  and 
of  large  ]X)wer  ])lants  in  general,  which  already  have 
resulted  in  economies  as  low’  as  12.5(X)  B.t.u.  ]x*r  kw.. 
favors  fundamentally  the  electric  utilities,  leading  to 
greater  ecoiKimies  and  thereby  ultimately  to  lf)W’er  rates. 

The  second  reason  for  the  inherent  lead  of  utility 
])ow’er  i)lants  over  private  power  ])lants  is  their  great 
diversity  of  load.  This  is  ])articularly  ay)])arent  as 
between  the  utility  system  and  the  steel  mill  pow’er  sys¬ 
tems.  For  the  purjjose  of  ascertaining  this  diversity, 
data  covering  several  years  are  given  in  the  acconq^any- 
ing  table.  From  these  data  it  will  he  seen  that  the 
diversity  factor  of  steel  ])lant  and  utility  pow’er  systems 
varied  hetween  0.516  and  0.708  and  amounted  in  average 
to  0.6«23.  Therefore,  if  one  wishes  to  he  conservative, 
a  diversity  factor  of  0.715  is  a  safe  figure  to  use. 

The  two  advantages  cited  above,  favoring  the  utilities 
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Legend 

.  PUBLIC  UTILITIES 

A  Gas  Plants  — ~  Main  tines 

Companies:  The  Peoples  (^s  Light  and  Coke  Co. 


WISCONSIN 


ILLINOIS 


Steel  plants  and  utility  sys¬ 
tem  in  the  Chicago  area 

The  concentration  of  steel  plants 
and  large  electric  and  gas  util¬ 
ity  capacity  makes  the  Chicago 
district  an  ideal  territory  for 
the  co-ordination  of  regional 
energy  supplies  and  needs. 


Public  Service  Co.  of  Northern  Illinois 
I  Northern  Indiana  Public  Service  Co. 

Western  United  6as  and  Electric  Co. 

H  Electric  Power  Stations  •  Main  lines 
Main  Plants:  Pi- Crawford  Ave.  Station  424,000  kw 
^-Calumet  Station  187.500  kw. 
C- Fisk  St.  Station  250,000  kw. 
D-  Waukegan  Station  175,000  kw. 
E”  State  Line  Station  200,000  kw. 

CompanieSi-Commonvvealth  Edison  Co. 

'  n.  _ k! _ 


To  Wisconsin  \ 
River  t^wer  Co.\ 


ly/ciukegan 


To  Illinois 
Northern 
UtiUtuCo. 
(Dinon) 


Gasholder 
Cap.  15000,00 
~^cu.ft.^.. 


Public  Service  Co.  of  Northern  Illinois 
Northern  Indiana  Public  Service  Co. 
Western  United  Gas  and  Electric  Co. 

Total  capacity  1,688,000  kw. 


power  requirements  of  steel 
mill  systems  show  generally 
a  high  load  factor,  which  is 
represented  hy  curves  B  and 
C.  applying  to  steel  plants 
when  operating  at  a  good 
rate  of  jiroduction.  They  are 
based  on  actual  determina¬ 
tions.  curve  C  giving  average 
conditions  and  curve  B  rep¬ 
resenting  individual  monthly 
readings.  Curve  B  will  serve 
later  as  a  basis  for  the  coin- 
])arison  between  ]nirchased 
electric  ])ower  and  ])ower 
generated  by  a  typical  steel 
plant.  'I'he  characteristic 
rate  form*  of  the  Chicago  area 
— unit  energy’  price  reducing 
as  load  factor  and  demand  in¬ 
crease — taken  in  conjunction 
with  the  load  factor  curves 
B  and  C  for  steel  ])lants  de¬ 
termines  curves  G  and  11, 
which  show  the  price  of  1 
kw.-hr.  on  Commonwealth 
lulison  service  as  a  function 
of  the  load  of  .steel  jdaiits  operating  at  good  rate  of  in’o- 
duction.  Curve  G,  corresjionding  with  curve  B,  will 
serve  as  a  basis  for  the  determination  of  the  merits  of 
the  co-operation  of  plants  of  the  iron  and  steel  industry 
with  the  public  gas  and  electric  utilities. 

Gas  Utility — The  requirements  of  the  gas  utility  sys¬ 
tem  are  re])rescnted  by  the  accompanying  diagram,  which 
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Cap.  10,000,000 
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— Gasholder 
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•  BASIC  IRON  AND  STEEL  PLANTS  (1929) 

Approximate  maximum  pig  in 
production  tons  per  month 

1  -  Federal  Furnaces  and  Coke  Co.  Plant,  2  blast  furnaces  27.100  tons 

Inter  lake  Iron  Corporation. 

2- Wisconsin  Steel  Works,  5  blast  furnaces  45,500  tons 

International  Harvester  Co. 

5-  Iroguois  Furnaces,  Youngstown  Z  blast  furnaces  49,000  tons 

Sheet  and  Tube  Co. 

Indiana  Harbor  Plant,  Youngstown  2  blast  furnaces  46,500  tons 

Sheet  and  Tube  Co. 

Inland  Steel  Co.  4  blast  furnaces  82,300  tons 

Joliet  Works,  Illinois  Steel  Co.  4  blast  furnaces  (I  operation)  21,000  tons 

South  Works,  Illinois  Steel  Co.  U  blast  furnaces  215,  000  tons 

8~  Gary  Works,  Illinois  Steel  Co.  12  blast  furnaces _ 260,000  tons 


4!  blast  furnaces 


system,  find  expression  in  the  very  low  rates  to  large 
power  customers.  This  is  particularly  true  for  the 
greater  Chicago  district,  as  is  evident  from  the  gra])h. 
giving  the  present  price  of  1  kw.-hr.  at  various  loads 
and  load  factors.  This  price  applies  to  the  rate  of  the 
Commonwealth  hklison  Comjiany.  hut  holds  within  a  few 
i)er  cent  few  the  entire  greater  Chicago  district.  The 


Diversity  Factor  of  Electric  Utility  and  Steel  Plant  Power  Systems 

t  Year  1923  Year  1925  Year  1926  Yea 

Load  of  Plant  Load  of  Plant  Load  of  Plant 

Kw./J  Hour,  at  Kw./J  Hour,  at  Kw./J  Hour,  at 

Time  of  Max.  Time  of  Max.  Time  of  Max. 

Maximum  Load  Load  of  Utilities  Maximum  Load  Load  of  Utilities  Maximum  Load  Load  of  Utilities  3[aximum  I.oad 
of  3' car  Kw./  System  of  Year  Kw,  '  System  of  Year  Kw  /  System  of  Year  Kw./ 

J  Hour  5  Hour  }  Hour  i  Hour 

1.992  384  2,328  1,560  2,036  1,164  1,992 

4,404  3,526  4,463  3,677  4,525  2,368  5,563 

3,283  2,074  4,666  2,506  6,112  2,112  9,696 

2,828  1,656  5,832  3,816  7,990  6,768  11,040 

.  .  .  .  2,016 

.  .  .  .  .  2,568 

.  .  ...  .  .  .  1,843 

.  .  5,882  3,633  6.041  1,384  5,700 

.  .  .  .  .  .  28,000 

.  .  .  .  .  29,500 

.  .  .  .  .  .  113,700 


Plant 


Load  of  Plant 
Kw./J  Hour,  at 
Time  of  Max. 
Load  of  Utilities 
System 


12,507 

Diversity  factor 
7,650 

- -0.612 


23,171 

Diversity  factor 
15,192 

- =0.656 


Diversity  factor 
157,055 

- =  0.708 
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shows  maximum  load,  minimum  demand  and  average 
load  in  cubic  feet  per  24  hours  for  the  twelve  months  of 
the  year,  approximating  the  conditions  in  the  greater 
Chicago  district  a  few  years  ago.  From  these  data  the 
annual  gas  load  factor  is  approximately  0.75. 

If  one  were  called  upon  to  devise  “ideal”  means  of 
supplying  energy  in  manufactured  gas,  either  in  one  or 
a  few  very  large  plants,  he  would  have  several  ways  to 
meet  these  conditions.  The  requirements  could  be  cov¬ 
ered  entirely  by  coke  oven  gas.  This  procedure  evidently 
lacks  flexibility  of  operation  and  has  the  disadvantage  of 
large  sale  of  coke.  The  average  annual  demand  could 
be  delivered  by  coke  oven  gas  and  the  balance  by  car¬ 
bureted  water  gas.  However,  the  minimum  daily  output 
of  the  coke  ovens  would  be  only  about  67  per  cent  of 
the  oven  capacity.  Also,  the  utilization  of  the  water  gas 
plant  would  be  low,  entailing  high  cost  of  the  gas  from 
such  a  plant.  The  rating  of  the  coke  ovens  could  be  so 
selected  as  to  correspond  with  the  average  load  of  a 
sununer  month.  However,  this  selection  would  have  in 
lesser  degree  the  same  drawbacks  as  the  ])receding 
method.  Favorable  conditions  result  if  the  coke  oven 
plant  has  an  output  corresponding  with  the  load  about 
half  way  between  the  average  daily  load  of  a  summer 
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Load  characteristics  of  greater  Chicago  gas  utilities 

Till-  curve.s  of  pas  volume  and  demands  are  of  actual 
operation.  Below  them  is  shown  how  the  load  they 
repi-fcsent  mipht  be  cared  for  by  manufactured  gas  sup¬ 
plied  by  a  hypothetical  "ideal”  combination  of  i)roduc- 
tion  methods. 
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Cost  of  electricity  related  to  steel  plant  loads 


Curve  B  load  factor  of  steel  plants  at  a  good  rate  of 
operation  as  function  of  energy  in  kilowatt-hours  per 
month,  based  on  monthly  values.  Curve  C  load  factor  of 
steel  plants  at  a  good  rate  of  operation  as  function  of 
energy  in  kilowatt-hours  per  month,  based  on  average 
values.  Curve  G  price  of  1  kw.-hr.  in  Chicago  as  func¬ 
tion  of  maximum  load  in  kilowatts  for  steel  plant  with 
load  factor  based  on  monthly  values  (Curve  B).  Curve 
H  price  of  1  kw.-hr.  in  Chicago  as  function  of  maximum 
load  in  kilowatts  for  steel  plant  with  load  factor  based 
on  average  values  (Curve  C). 

These  curves  are  based  on  rates  of  the  Commonwealth 
Edison  Company,  but  are  rate'  exhibits  only  as  referred 
to  certain  conditions  of  steel  plant  maximum  demand  and 
rate  of  steel  production  as  discussed  in  the  exposition 
presented  here. 


month  and  the  minimum  daily  load  of  such  a  month. 
Here  the  output  of  the  coke  oven  plant  would  have  to 
be  reduced  somewhat,  but  very  seldom,  and  the  water 
gas  plant  would  show  a  good  utilization. 

On  the  basis  of  such  a  selection  of  rating  of  plants 
and  assuming  ideal  facilities  and  average  investment  costs 
and  fair  revenue  from  by-products,  it  is  readily  calculated 
that  the  surplus  coke  oven  gas  would  probably  require 
an  expenditure  of  about  20  cents  jier  1,000  cu.ft.,  equiv¬ 
alent  to  35.6  cents  per  1,000,000  H.t.u.  Since  the  coke 
ovens  would  be  underfired  with  proflucer  gas,  the  coke 
oven  gas  liberated  thereby  probably  would  cost,  calcu¬ 
lated,  about  28  to  29  cents. per  1,000  cu.ft.,  correspond¬ 
ing  to  about  51  cents  per  1,000,000  B.t.u.  A  modern 
carbureted  water  gas  plant  would  produce  1,000  cu.ft. 
of  gas  under  such  conditions  at  about  47  to  48  cents, 
equivalent  to  about  85  cents  i)er  1.000,000  B.t.u.  These 
calculated  costs  of  the  hypothetical  method  of  supplying 
city  gas  under  such  load  conditions  brings  out  forcibly 
tbe  importance  of  tbe  load  factor  and  also  the  fact  that 
the  value  of  gas  that  is  supplied  from  other  sources  de¬ 
pends  to  a  very  considerable  extent  on  the  rate  of  its 
delivery. 

In  any  steel  j'lant  operation  both  gas  and  electricity  are 
of  paramount  importance.  Ga.ses  of  various  heat  values 
are  available  as  by-products,  as  is  waste  heat  also.  How¬ 
ever,  surpluses  or  deficits  of  gas  or  electricity  or  both 
e.xist  at  practically  all  times.  Therefore,  it  is  reasonable 
to  conclude  that  an  energy  interflow  arrangement  between 
tbe  steel  plant  and  the  gas  and  electric  utilities  offers 
opportunities  of  economy  to  all  three  parties.  This 
theme  will  be  developed  further  in  articles  to  appear  in 
early  issues  of  the  Ki.k(  TR1c.\l  World. 
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Centralized  Controls 
Simplify  Station  Operation 


By  E.  M.  GILBERT 

Chief  Hiipineer 

If’.  .S'.  Jiarsfow  tV  Coiii/'aiiy,  Inc.,  York 


A  central  ”r()U])in,"  of  cf)ntrols  for  transnii.ssion  cir¬ 
cuits.  j^encrators  and  essential  electrically  driven  ])lant 
auxiliaries  facilitates  o])cration  at  tlie  55.0(X)-k\v.  Gilbert 
station  of  the  Xew  Jersey  Power  &  Li^ht  Conipanv,  part 
of  the  Associated  Gas  &  h'lectric  System. 

Control  switchboards  are  on  the  main  operating-  floor 
level,  in  full  view  of  IxTth  hoiler  and  turbine  ef|uipment. 
'I'here  is  no  wall  between  the  hoiler  and  turhine  rooms. 
'This  arran.c;ement  ])uts  the  hoiler  control,  switchboard 
and  turbine  operators  close  to  one  another,  makinij  it 
easy  for  each  to  become  acquainted  with  the  others’ 
dtities  and  facilitatitiij  co-ordination  in  o])eration.  d'his 
arranj^ement  also  makes  it  ])ossihle  for  one  operator  to 
relieve  another  for  short  periods,  thus  cuttinij  down  the 
need  for  assistant  o]x*rators. 

.'\  switchboard,  from  which  the  essential  boiler  atifl 
steam  auxiliaries  are  controlled,  at  the  left  in  the  accom¬ 
panying^  fi.ijure.  accommodates  the  indicating  and  _"ra])hic 
instruments,  control  and  automatic  ajiparatus  for  two 
boilers  of  1,4(X)  lb.  ])ressure  and  a  smaller  panel  for  the 
master  control  equi]>mcnt  .serving  ])lant  auxiliaries  which 
arc  common  to  both  boilers. 

l^ach  boiler-control  jiancl  carries  instruments  indicat¬ 
ing  water  level,  fan  loads  and  fuel-feeder  ]X)sition.  as 
well  as  grajdiic  chart  instnunents  for  recording  flow 
of  steam,  air  and  water,  steam  superheat  and  reheat 
temiieraturc.  At  a  convenient  operating  height  below 
the  indicating  and  grai)hic  instruments  are  automatic 
control  drums  and  manual  control  buttons  for  forced 
and  induced  draft  fans,  fuel  feeders,  dam])crs  and 
steam  valves.  There  are  also  lamps  to  indicate  normal 
and  abnormal  conditions  of  cHiuipment  not  directly  under 


-no 


control  of  the  Ixjiler  operator,  such  as  the  level  of  loal 
in  ])ulverized-fucl  bins. 

The  master  control  i)ancl  on  the  extreme  right  of  this 
switchboard  supports  the  indicating  and  grajdiic  instni 
ments  for  total  boiler-feed  water  and  total  steam  flow. 
Manual  control  buttons  for  steam  valves  and  boiler- feed 
])umps  with  auxiliaries,  as  well  as  master  automatic- 
control  drums  and  relays  for  fuel  and  draft  and  hoiler- 
fccd-w’ater  header  pressure,  arc  placed  on  the  panel  in 
ITositions  similar  to  the  control  apparatus  on  the  boiler 
control  jTanel.  An  added  feature  on  the  master  control 
panel  is  the  duplicate  governor  control  for  the  higli- 
])re.ssure  and  low-])ressure  turbo-generator  and  a  meter 
indicating  total  kilowatts. 

'file  operator  of  the  boiler  control  has  available  all 
the  operating  information  and  control  facilities  for  efti- 
cient  performance  of  his  duties.  He  is  also  able  to 
co-o]ierate  closely  with  the  operator  of  the  electrical 
switchboard  (behind  the  telephone  booth).  This  main 
electrical  control  switchboard  is  comjTosed  of  six  21-in. 
])anels.  The  two  right-hand  panels  are  reserved  for  24 
circuits  of  “miniature  remote  control”  for  the  114-kv. 
and  33-kv.  transmission  substations.  The  other  ]>anels 
include  all  the  control  and  graphic  indicating  and 
integrating  instruments  and  protective  relays  for  the 
main-station  service  circuits,  high-  ancl  low-])ressure 
turbo-units  and  low-tension  switchboard  for  the  main 
])owcr  transformer  bank.  All  of  the  control  efiuii>nient 
mounted  on  these  hoards  is  of  standard  tyix*  with  the 
exception  of  "miniature  remote  control”  for  the  high- 
tension  substatifms,  one  panel  of  which  may  he  seen  to 
the  right  of  the  operator’s  booth. 

The  ojTerator  of  this  switchboard  has  control  not  only 
of  the  main  iiower  supply  circuits,  hut  also  of  the  mam 
circuit  feeding  the  miscellaneous  direct-current  and 
alternating-current  power  and  light  cetiters  of  distribu¬ 
tion.  The  switchboard  on  the  extreme  right  contains  the 
circuit-interrupting,  control  and  indicating  a])]>aratus  tor 
these  feed  sources  for  miscellaneous  direct  current  and 
alternating  current  for  distribution  centers.  One  of  the 
main  automatic  features  on-  the  switchboard  i"  tl'^^ 
change-over  eqin’innent  for  keeping  the  main  steam  valve 
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operating  bus  energized  regardless  of  wliether  or  not 
the  main  station  service  system  is  energized.  Normally 
this  Inis  is  energized  from  the  direct-current  bus  with  a 
250-volt  fuel-feeder  motor-generator,  through  a  two- 
pole,  300-amp.  contactor,  mechanically  and  electrically 
interlocked  with  a  second  such  contactor  which  connects 
the  station  battery  to  the  hus  in  event  of  failure  of 
potential  of  the  normal  source.  This  automatic  equip¬ 
ment  insures  that  energy  will  be  always  available  for 
valve  operation  during  emergencies. 

Indicating  switchboards  for  the  steam  end  of  the 
turbo-units  are  installed  on  the  same  elevation  at  a  point 
not  far  from  the  main  switchboard  and  close  to  the  tur¬ 
bines.  The  turbine  operator  is.  therefore,  within  calling 
distance  of  the  operators  both  of  the  hoiler  control  and 
of  the  main  switchboard  and  can  co-o])erate  with  them 
in  the  normal  operation  of  equijmient  under  his  care. 

Operation  during  the  past  year  has  justified  this 
arrangement  of  control  by  reducing  the  personnel  neces¬ 
sary  to  run  this  plant  efficiently  during  both  normal  and 
emergency  conditions.  The  men  are  familiar  not  only 
with  their  own  duties  but.  in  a  general  way,  with  the 
duties  of  their  associates  also.  This  fact  is  noticeably 
evident  in  the  quick  manner  in  which  they  clear  up 
trouble  in  emergencies. 

T 

Undersround  vs.  Overhead 
Distribution  for  Residential  Areas 

Increasing  congestion  in  streets  and  alleys,  unsightly 
appearance  of  pole  lines,  difficulties  in  obtaining  tree- 
trimming  jiermits,  improved  ojKTating  characteristics  by 
reason  of  greater  reliability,  municipal  orders  and  public 
])olicy  are  factors  listed  by  the  underground  systems 
committee.  Electric  Section,  Wisconsin  Utilities  Asso¬ 
ciation,  as  tending  toward  future  large  increases  in  un¬ 
derground  distribution  in  residential  areas. 

In  the  report  of  the  committee  read  by  its  chairman. 
E.  S.  Meader,  Northern  States  Power  Company,  at  a 
recent  convention  of  the  section,  there  was  included 
tabulated  estimates  of  costs  for  underground  and  over¬ 
head  service  to  a  given  district  under  three  supply  .sys¬ 
tem  conditions.  For  convenience  of  reproduction  the  six 
tables  of  the  report  are  combined  into  the  single  table 
which  accompanies  this  article.  The  factor  tending 
toward  increased  underground  distribution  recited  in  the 
first  sentence  of  this  ])aragrai)h,  when  taken  in  conjunc¬ 
tion  with  the  cost  ratios  presented  at  the  bottom  of  the 
table,  bear  out  the  opinion  of  the  committee  that  “the 
utilities  will  undoubtedly  in  the  not-too-distant  future  be 
called  upon  to  develop  a  relatively  inexpensive  under- 
jjround  distribution  system  for  residential  areas  which 
bave  small  load  densities  per  block.” 

The  distribution  area  on  which  the  estimated  costs  are 
based  is  a  portion  of  a  suburban  real  estate  development 
in  Minneapolis,  Minn.,  a  restricted,  exclusive  residential 
project  of  rather  better  than  medium  class.  The  area 
selected  includes  eight  .square  blocks,  of  which  four  lie 
on  each  side  of  the  street  along  which  runs  the  main 
primary  branch.  Primary  taps  are  taken  oflf  this  street 
primu.y  and  run  along  the  backs  of  the  lot  line  about 
lialf  tlie  length  of  each  block.  The  bases  of  the  es¬ 
timate  include  provisions  for  expansion  to  take  care  of 
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future  load  growth,  present  demand  of  550  watts  per 
customer,  voltage  regulation  in  conformance  with  the 
Wisconsin  electrical  code,  average  length  of  services 
80  ft.  with  No.  6  copper,  two  iron  pipes  under  all  streets 
crossed  and  primary  and  secondary  cojiper  as  set  forth 
in  the  tabulation. 

The  ratio  of  cost  between  overhead  and  underground 
construction  indicates  very  clearly  that  if  the  utilities 
are  to  embark  upon  a  program  of  underground  distribu¬ 
tion  for  light  load  areas  there  will  have  to  he  a  con¬ 
siderable  revision  of  equipment  and  j^ractices  in  under¬ 
ground  distribution  if  the  cost  is  not  to  have  an  adverse 
effect  on  electrical  utility  financing  and  earnings. 


Comparative  Costs  of  Overhead  and  Underground 
Constructions  for  Isolated,  Isolated  Neutral 
and  Common  Neutral  Systems* 


Isolated  Common 

Isolated  Neutral  Neutral 

System  System  System 

Quantity  Cost  Quantity  Cost  Quantity  Cost 

Overhead  Construetioii 


40-ft.  poles . 

38 

$645 

38 

$645 

38 

$645 

35-ft.  poles . 

19 

265 

19 

265 

19 

265 

G  uys . 

9 

65 

9 

65 

9 

65 

Crossarms,  racks,  etc . 

265 

130 

145 

No.  2  weatherpr(M)f  wire,  lb . 

3,000 

600 

3,000 

600 

2,700 

540 

No.  1  '0  weatherproof  wire.  lb. .  . . 

7,300 

1,460 

7,300 

1,460 

7,300 

1,460 

No.  6  weatherproof  wire,  lb . 

1,800 

360 

1,800 

360 

900 

180 

25-kva.  transformers . . 

8 

1,750 

8 

1,750 

8 

1,750 

■Arresters  and  cutouts . 

16 

210 

16 

210 

8 

105 

Services -3- wire  No.  6  weather- 

' 

proof . 

176 

1,410 

176 

1.410 

176 

1,410 

Section  fuses . 

14 

70 

14 

70 

14 

70 

Grounds . 

24 

120 

24 

120 

24 

120 

Total  material . 

$7,220 

$7,085 

$6,755 

Labor,  insurance  and  transports- 

tion . 

2,185 

2,090 

1,770 

.Sub-totals . 

$9,405 

$9,175 

$8,525 

Engineering,  supervision,  etc., 

(10%) . 

940 

917 

852 

Total  costs . 

$10,345 

$10,092 

$9,377 

I'nderground  Construction 

Manholes  (4  ft.  x  5  ft.) . 

12 

$2,400 

12 

$2,400 

12 

$2,400 

2-cond.  No.  2  5.000-volt  cable,  ft. 

1,400 

840 

1,400 

840 

l-cond.  No.  2  1,400  630 


2-cond.  No.  6  5,000-volt  cable,  ft. 

4,600  2,070 

4,600 

2,070 

l-cond.  No.  6 

4,600 

1,890 

3-cond.  (1  No.  2,  2  No.  1  '0)  600- 

volt  cable,  ft . 

7,300  2,600 

7,300 

2,600 

7,300 

2,600 

3-cond.  No.  6  600-volt  cable,  ft. . . 

15,000  2,500 

15,000 

2,500 

15,000 

2,500 

3-in.  iron  pipe,  ft . 

960  480 

960 

480 

960 

480 

25-kva.  transformers . 

8  1,750 

8 

1,750 

8 

1,750 

I).  &  W.  oil  cutouts . 

38  1,560 

19 

780 

19 

780 

Grounds . 

8  1 10 

8 

no 

8 

no 

Total  material . 

14,310 

13,530 

13,140 

Labor,  insurance  and  transpor- 

tation . 

9,000 

8,900 

8,850 

Sub-totals . . 

23,310 

22,430 

21.990 

Engineering,  supervision,  etc. 

(10%) . 

2,33. 

2,243 

2,199 

Total  coats . 

25,641 

24,673 

24,189 

Summary 

Total  costs  for  overhead  construe- 

tion . 

$10,345 

$10,092 

$9,377 

Total  costs  for  underground  con- 

struction . 

25,641 

24,673 

24,189 

Ratios  of  underground  to  over- 

head  construction  costs . 

2.48 

2.45 

2.56 

♦Systems  referred  to  are:  Isolated,  2,300-volt,  2-wire  from  a  three-phase  system 
with  no  neutral;  isolated  neutral,  2,300-vult,  2-wire  from  a  three-phase  system 
with  neutral  ^irounded  at  station  only;  rommon  neutral,  2,300-volt,  2-wire  front 
a  three-phase  system  with  neutral  continuous  through  primary  and  8e<'ondary 
and  continuously  grounded. 
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Headworks  and  power  house  are  separate 

The  power  house  location  is  below  the  embankment  section  and  consequently 
its  construction,  aside  from  the  substation  and  tailrace,  did  not  have  to  be 
included  in  the  dam-buildins'  program,  whicli  was  carried  forward  as  season 
and  water  conditions  pei-mitted  best  construction  economy,  leaving  the  sta¬ 
tion  to  be  built  on  its  (nvn  indeiiendent  sctiedule. 


EXICl\Cj^'  averaj>ing  80,000,000  k\v.-hr.  yearly  will  be  fed 
into  the  Consumers  Power  system  frttm  its  recently  com¬ 
pleted  hydro  development.  1  lardy  Dam,  which  will  ojterate 
normally  as  a  peak-load  plant.  Hardy  Dam  is  located  on  the 
Muskegon  Kiver  between  the  jtresent  Rogers  and  Croton  plants. 
The  entire  fall  in  the  river  between  these  two  |)lants  is  utilized, 
with  the  Rogers  plant  discharging  water  directly  into  the  Hardy 
])ond  and  Hardy  discharging  into  the  Croton  ])ond.  After  water 
has  been  used  at  Hardy  it  is  again  used  at  two  downstream 
plants — Croton  and  Xewaygo. 

One  of  the  features  of  Hardy  Dam  is  its  large  water  storage 
caj)acity  of  almost  4,000  acres,  which  is  more  than  twice  the 
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Earth  dam  holds  100  ft.  head 

A  filial  settlement  of  only  a  small  fractior. 
of  an  inch  when  the  iiond  was  lillfil 
answers  criticism  of  earth-till  construction 
by  engineer.s  not  experienced  with  .Michi¬ 
gan  conditions.  This  type  of  dam  has  not 
iieretofore  been  built  under  these  conditions 
and  of  this  magnitude.  Higher  eartli  em¬ 
bankments  have  been  built,  but  eitlur  on 
rock  foundations  or  separate  from  power 
house  and  penstock  structures.  As  far  a.s 
known  no  embankment  of  this  height  has 
been  built  on  earth  foundation  and  con¬ 
taining  through  penstocks  and  power  house 
located  as  shown. 


size  of  any  other  storage  reservoir  on  the  Consumers  Power  Company 
system.  'I'hc  water  in  the  top  foot  of  this  pond  is  cajtahle  of  developing 
approximately  300,000  kw.-hr.  at  Hardy  and  200,000  kw.-hr,  at  the  two 
downstream  jilants,  Croton  and  Xewaygo.  12-ft.  draw  down  of  I  lardy 
pond  will  supply  a  5.0(X).(X)0  kw.-hr.  total  at  Hardy,  CrtJton  and  Xewaygtb 


Complete  automatic  control 

The  plant,  Including  intake  tower,  li 
one  operator  per  shift.  Ordinarily  ! 
merely  move.s  control  switches 
“start”  and  “stop”  positions  for  cm 
unit,  but  he  can  operate  coiiir 
manually  if  anything  goes  wroi 
Synchronizing  and  all  load  and 
age  controls  are  fully  automatic. 
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Inside  the  station 

Three  identical  10,000-kw.,  60-cycle  verti¬ 
cal  units  are  supplied  with  water  through 
a  separate  14-ft.  penstock  controlled  by  a 
roller  gate  at  Intake  tower.  I.  P.  Morris 
turbines,  with  steel  scroll  cases  incased  in 
reinforced  concrete,  and  Woodward  gov¬ 
ernors  drive  the  General  Electric  gen¬ 
erators  with  overhead  thrust  and  guide 
bearings  carried  on  welded  structural  steel 
stators.  Each  generator  has  a  completely 
inclosed  air  duct  and  water-tube  cooling 
condenser,  all  located  below  the  operating 
floor,  which  is  at  exciter  level. 


If  the  unprecedented  happens 

There  is  no  record  of  floodwater  in  the  Muskegon 
River  capable  of  overtopping  Hardy  Dam,  nor  appar¬ 
ently  is  such  a  phenomenon  probable  with  local  soil 
conditions.  Put  in  case  the  unprecedented  thing  does 
happen  Hardy  will  be  safe.  At  the  west  end  of  the 
dam  is  an  emergency  overflow  of  twice  the  operating 
spillway  capacity.  The  overflow  weir  at  the  emer¬ 
gency  spillway  int.ake  is  built  of  short  concrete  sec- 
tion.s  of  varying  thickness  and  stability,  designed  to 
overturn  and  w’ash  away  progressively  as  the  pond 
level  rises. 


Tower  types 

Power  Is  brought  into  the  system 
from  Hardy  Dam  over  a  48-mile 
line  to  Grand  Kapids.  The  single 
ground  wire  is  3 -In.,  seven- 
.strand  galvanized  cable  and  the 
conductors  are  No.  3/0  seven- 
strand  copper.  Normal  spans 
are  740  ft.  Special  efforts  were 
made  to  keep  conductor  heights 
as  low  as  possible  and  to  a.ssure 
low  resistance  grounds  at  tower 
footings.  Tower  types  shown 
are :  Left,  dead-end  switch  tower  ; 
right,  12  to  45-deg.  angle  tower. 
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From  the  highway  on  top  of  the  dam 

The  output  is  stepped  up  to  140  kv.  from  the  generator  voltage  of  7,500 
in  three  Ailis-Chalmers  12,500-kva.  transformers  and  passes  to  the 
transmission  line  through  General  Electric  FHKO  breakers  rated  at 
400  amp.  Public  relations  are  mightily  helped  when  Mr.  Citizen  can 
stop  his  car  on  a  highway  on  the  top  of  a  dam  and  show  his  family  a 
river  vista  like  this  over  the  roof  of  a  power  house. 


y 


Photo-Electric  Telemeters 
Used  on  Southern  System 

By  A.J.  JOHNSTON*  and  T.A.  BUSBYt 

An  installation  of  the  new  torque-balance  telemeter 
developed  by  the  General  Electric  Company  was  recently 
made  by  the  South  Carolina  Power  Company  at  one  of 
its  tie-in  substations.  This  will  provide  the  load 
<lispatcber  at  the  Charlotte  Street  steam  plant  with  a 
continuous  reading  of  the  power  flowing  through  the 
substation,  3  miles  distant.  The  installation  consists  of 
a  standard  indicating  instrument  located  at  the  Charlotte 
.Street  steam  plant,  a  solid  metallic  circuit  between  the 
steam  plant  and  the  tie-in  station  and  a  torque-balance 
telemeter  located  at  the  tie-in  station.  The  indicating 
instrument  at  the  steam  plant  is  a  standard  zero  center 
direct-current  milliammeter  and  the  metallic  circuit  is  a 
pair  of  conductors  in  a  lead  sheath  cable  of  the  telephone 
type.  .Xs  the  tonjue-halance  telemeter  is  a  new  device 
some  details  of  its  application  on  this  system  may  be 
(if  interest.  The  telemeter  jiroper  consists  of  a  standard 
])olyphase  wattmeter  element;  a  standard  direct-current 
milliammeter  element,  two  amplifier  tubes,  two  photo¬ 
electric  tubes,  a  standard  automobile  headlight  bulb,  lens, 
iTistrument  mirror  and  a  transformer  for  the  power 
supply. 

'I'he  torsion-  springs  of  both  instrument  elements  are 
replaced  by  conducting  s])irals.  The  two  meter  elements 
are  coupled  together  by  means  of  a  universal  joint  and 
the  instrument  mirror  is  fastened' to  a  shaft  which  forms 
a  part  of  this  universal  joint.  The  light  from  the  auto¬ 
mobile  headlight  hull)  is  condensed  by  means  of  the  lens 
and  is  reflected  u])on  the  instrument  mirror,  which  in 
turn  reflects  the  light  to  the  ])hoto-electric  tubes,  h'ach 
])hoto-clectric  tube  is  associated  with  an  amplifier  tube, 
and  these  tubes  are  so  connected  that,  when  more  current 
is  passing  through  the  first  tul)e  than  through  the  second 
tube,  current  will  flow  in  the  milliammeter  element,  over 
the  telephone  wires  and  through  the  indicating  instru¬ 
ment  at  the  steam  jilant  in  one  direction.  When  more 
current  is  passing  through  the  second  tube  than  through 
the  first,  current  will  flow  through  the  milliammeter  ele¬ 
ment  over  the  telephone  wires  and  through  the  indicating 
instrument  in  the  opposite  direction. 

'riie  amount  of  current  ])assed  through  the  tubes  and 
the  direction  of  this  current  are  de])endent  ])riniarily 
u])on  the  ])roportional  amount  of  light  falling  on  the  two 
])hoto-electric  tubes.  The  circuit  is  so  arranged  that  the 
torque  jiroduced  by  the  current  from  the  tubes  is  always 
in  opposition  to  the  torque  ])roduced  by  the  power  meas¬ 
ured  by  the  wattmeter  element.  I'herefore,  the  only 
force,  neglecting  Itearing  friction,  o])]X)sing  the  watt¬ 
meter  element  is  the  torcjue  produced  by  the  milliam¬ 
meter  or  restraining  element.  The  current  flowing 
through  the  restraining  element  over  the  line  wires  and 
through  the  indicating  instrument  is  a  true  measure  of 
the  ])ower  flowing  in  the  wattmeter  circuit.  The  only 
power  required  for  the  operation  of  the  telemeter  is 
taken  from  an  ordinary  alternating-current  lighting  cir¬ 
cuit  and  amounts  to  about  50  watts. 

*.')ty'{li  ltgcar  engineer  General  Electric  Company,  Philadelphia, 

iMeter  engineer  South  Carolina  Pon'cr  Company,  Charleston. 


The  indicating  instrument  at  the  Charlotte  Street  steam 
plant  will  actually  follow  load  changes  as  quickly  as  a 
standard  wattmeter  connected  in  the  circuit  at  the  tie-in 
station.  Thus,  the  dispatcher  is  able  to  observe  a  iTower 
swing  of  very  short  duration.  Another  feature  of  tlie 
telemeter  is  that  the  volt-ampere  burden  imposed  on  the 
instrument  transformers  is  very  low,  being  onlv  that 
required  by  a  standard  indicating  wattmeter. 


Chart  for  Air  Density 
Correction  Factor 

By  J.  N.  ARNOLD 

Instructor,  Purdue  Universif  i/,  Lafayette,  Jnd. 

F.  W'.  Peek's  formulas  for  disruptive  critical  voltajije 
and  jKjwer  loss  in  connection  with  corona  discharges  con¬ 
tain  an  air  density  correction  factor,  h.  The  same  factor 
is  involved  in  the  correction  of  sphere-gap  measureinents. 
.\n  alignment  chart  has  proved  useful  in  the  high-vnlta|^e 
laboratory  at  Purdue  University.  With  10-in.  scales  it 
affords  one  more  significant  figure  than  is  given  by  the 
ordinarv  slide  rule. 


Squafiorf 


-CM  Chart  aids 

in  applying  air 
correction  factor 
in  corona  tests 


Example:  To  determine  air  density  correction  factiT  toi  ■* 
barometric  pressure  of  740  mm.  and  a  temperature  ot  11 
C.  draw  a  straight  line  through  740  on  the  B  scale  aiul  t  ^ 
on  the  T  .scale.  Read  S  at  1.021  on  the  5  scale  for  posiii'e  tem¬ 
peratures. 
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Legislation  vs.  Co-operation 

in  Utility  Appliance  Selling 


By  WILLIAM  H.  HODGE* 

Vicc-Prcsidcnt  and  Manager  Sales  and  Advertising 
Byllesby  Engineering  &  Management  Corporation 


IE(iISI.ATION  to  prohibit  utility  companies  selling? 
electric  and  gas  household  appliances  is  being 
-J  advocated  in  many,  if  not  all,  states  of  the  Union. 
This  issue  is  opposed  by  the  utilities  on  the  ground  that 
maximum  ])ublic  interest  will  be  best  served  by  means  of 
co-o])erative  jdanning  and  action  among  all  interested 
retail  agencies,  in  a  manner  that  will  divert  a  constantly 
increasing  proportion  of  the  business  to  non-utility 
outlets. 

Where  well-founded  criticism  has  existed  the  causes 
could  be  removed  tbrougb  direct  conference  in  most 
cases,  were  it  not  for  tbe  interjection  of  some  mis¬ 
informed  or  self-interested  individual.  Each  locality 
should  handle  and  settle  its  own  difficulties  to  its  own 
satisfaction. 

.After  all,  there  is  a  jniblic  without  which  neither  the 
utilities  nor  the  merchants  and  dealers  could  exist.  Xot 
yet  in  any  considerable  locality  has  the  question  of  utility 
merchandising  been  tboroughly  debated  before  the  court 
of  public  ojnnion.  Not  yet  has  the  public  either  been 
seriously  interested  or  tborougbly  informed  on  the  points 
at  issue  or  awakened  to  how  it  is  affected.  In  the  two 
states  which  have  adopted  anti-utility  merchandising  laws 
— Kansas  and  Oklahoma — much  was  heard  from  the 
proponents,  but  little  was  said  by  tbe  utilities. 

How  can  merchants  benefit? 

It  is  but  natural  that  with  tbe  growth  of  sales  of 
electrical  appliances  during  the  last  few  years  merchants 
and  dealers  should  wish  to  attract  a  larger  proportion 
of  the  business  to  tbeir  stores.  Tbe  utilities  have  no 
quarrel  with  this  ambition.  The  greater  the  number  of 
successful  retail  outlets  for  high  quality  a]ipliances  tbe 
better  it  is  for  the  ])ower  and  gas  businesses.  It  does 
not  follow,  however,  that  the  merchant  will  receive  the 
appliance  business  previously  done  by  the  utility,  or 
even  as  much  as  he  has  received  before,  if  tbe  utility 
steps  out.  Reliable  information  from  the  anti-utility 
inerchandisinig  states  of  Oklahoma  and  Kansas  indicates 
that  the  independent  merchant  has  not  as  yet  greatly 
ini])i()vcd  his  position. 

Remove  the  force  and  stimulus  of  utility  merchandis¬ 
ing  and  you  delete  something  in  a  community  which 
apparently  cannot  be  substituted  at  present  from  other 
sources. 

Electric  and  gas  services  cannot  be  consummated 
*Execrpts  from  address  before  Great  Lakes  division,  X.E.L.A. 
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without  the  o])eration  of  appliances  by  the  consumer.  It 
is  just  as  logical  for  the  utility  to  install  electric  appli¬ 
ances  as  it  is  for  the  telephone  company  to  install  tele¬ 
phone  in.struments  in  order  to  make  its  service  operative. 
However,  the  first  is  portable  and  subject  to  diverse 
treatment  at  the  will  of  the  user,  and  the  other  ])rac- 
tically  is  not.  One  is  com])aratively  inexpensive ;  the 
other  calls  for  considerable  expenditures.  Except 
for  tbe.se  vital  differences  there  is  little  doubt  but  that  the 
introduction  of  electric  service  would  have  followed  the 
same  outline  as  the  telephone :  that  is,  the  utility  would 
own  all  the  appliances  and  have  to  provide  the  entire 
investment.  Sometimes  courts  have  ruled  and  franchises 
contained  the  provision  that  it  is  the  obligation  and  duty 
of  tbe  utility  to  make  proper  appliances  available  for 
the  purchase  of  the  .service  consumer. 

Quality,  safety,  rate  reductions 

The  utilities  have  a  tremendous  and  rightful  interest 
in  the  quality  and  efficiency  of  the  appliances  in  the 
homes  of  their  customers.  If  the  appliance  does  not 
function  ])roperly  the  best  standards  of  electric  or  gas 
service  are  powerless  to  make  a  satisfied  user,  tbe  appli¬ 
ance  is  discarded  and  tbe  business  is  lost.  .A  major 
reason  wby  the  utilities  wish  to  retain  a  degree  of  appli¬ 
ance  distribution  is  to  maintain  the  most  effective  means 
at  their  disposal  to  keep  up  the  quality  and  safety  stand¬ 
ards  of  these  devices. 

Practically  all  utilities  would  prefer  not  to  deal  in 
appliances  if  the  iniblic  can  be  adecpiately  served  other¬ 
wise.  But  such  a  general  policy  will  inevitably  slow 
down  tbe  pace  of  develoi)ment.  depreciate  tbe  quality  and 
.safety  of  appliances,  lessen  tbe  building  u])  of  residential 
and  rural  service  volume,  and  thus  delay  future  rate 
reductions.  Particularly  is  this  true  in  the  towns  and 
rural  districts,  where  many  times  the  utility  is  the  only 
])ossible  agency  for  distribution. 

Nevertheless  the  utility  has  too  much  at  stake  as  an 
industry  to  resist  the  present  movement  for  anti¬ 
merchandising  legislation  beyond  a  certain  point.  Tt 
cannot  afford  to  jeojiardize  unduly  public  good  will, 
franebise  requirements  and  tbe  general  sufferance  allow¬ 
ing  it  to  exist.  Tn  the  event  of  prohibitive  legislation 
it  simply  must  do  the  best  it  can  by  indirect  methods, 
in  all  probability  considerably  more  exi^ensive  than  those 
now  employed. 

The  argument  that  the  apparent  losses  in  utility  mer¬ 
chandising  represent  an  unfair  burden — or  any  l)urden 
— on  the  service  users  cannot  be  sustained  by  analysis 
as  a  general  rule.  The  practice  of  courts  and  commis¬ 
sions,  with  few  exceptions,  has  been,  when  fixing  rates, 
to  deny  the  inclusion  of  actual  merchandising  losses  in 
operating  expenses.  As  a  matter  of  fact,  these  apparent 


What  68  Kansas  Editors  Think  of  Anti-Merchandising  Law 

The  following  comments  are  based  on  a  ballot  vote  taken 
at  the  recent  meeting  of  the  Kansas  Press  Association 


Conway  Springs  Star — Bad.  Sure 

cuts  down  our  advertising. 

(ilasco  Sun — Bad. 

Hays  Daily  News — Hurts  advertis¬ 
ing  tremendously  as  a  whole  for  Kan¬ 
sas  newspapers. 

Lamed  Nezi'S — Unfair. 

Anthony  Republican-Bulletin — Bad. 
Both  from  standpoint  of  curtailed  serv¬ 
ice  and  efficient  merchandising. 

Burlington  Republican — The  law  is 
as  bad  as  they  make  them  and  has  few 
merits  of  any  kind. 

Douglas  County  Republican — Bad, 
both  from  the  standpoint  of  service  to 
the  public  and  revenue  to  the  publisher. 

Gerard  Press — Bad  for  utilities,  pub¬ 
lic  and  industry,  as  well  as  for  news¬ 
papers. 

Times-Star — Bad,  favor  its  repeal. 

Whitewater  Independent — No  good. 
Much  harm. 

Kinsley  Mercury — Worse  than  it  ap¬ 
peared  at  first.  Should  be  repealed. 

Chase  County  Nezvs — Has  caused  in¬ 
convenience  to  public  and  increased  un¬ 
employment. 

Abilene  Chronicle — Law  does  not 
l)enefit  the  majority  of  people  as  local 
merchants  do  not  render  service  or  sale 
as  did  utilities. 

Lakin  Independent — The  law  has  not 
been  of  practical  benefit  but  a  back¬ 
ward  step. 

Plains  Journal — Bad  law.  Has  not 
helped  local  dealer  as  anticipated. 

Arkansas  City  Traveler — Bad. 

Valley  Center  Index — Absolutely 
damn  rotten. 

Moundridge  Journal — Bad. 

Heaton  Gazette — Bad. 

Clearwater  Nezvs — A  silly  law  of  no 
lienefit  to  any  one  and  detrimental  to 
users  of  appliances. 

Olathe  Mirror — Repeal  of  the  pres¬ 
ent  law  would  benefit  a  larger  number 
of  people.  It  is  bad. 

Lindsborg  Progress — Bad,  many 
towns  affected  and  number  of  people 
thrown  out  of  employment. 


Scott  City  News-Chronicle — Think 
the  law  is  class  legislation  and  there¬ 
fore  unjust. 

Haddam  Clipper — Bad. 

Linn  Recard — Rotten. 

Burr  Oak  Herald — Assinine  and 
highly  detrimental  to  the  state  welfare. 

Haven  Journal — Bad,  cuts  out  busi¬ 
ness  for  all. 

Leon  Nezi’s — Bad,  very  bad — loss  of 
rent,  lack  of  employment,  loss  of  adver¬ 
tising  and  no  good  to  any  one. 

Onega  Herald — Should  be  repealed  by 
all  means. 

Caldwell  Messenger — Unfair  and  in¬ 
convenient  to  public. 

Clay  Center  Dispatch — I  believe  the 
law  should  be  repealed  soon  as  pos¬ 
sible. 

Clay  Center  Times — Bad.  No  good 
comes  from  it  at  all. 

Mulvane  Nezvs — It  has  accomplished 
no  good.  Let’s  have  it  repealed. 

Kansas  Official,  Tokepa — Bad,  ought 
to  be  repealed. 

Newton  Journal — Bad. 

Pretty  Prairie  Times — Most  de¬ 
plorable. 

Kansas  Facts — Repeal  that  law. 

Pittsburgh  Advertiser — A  vicious  law 
which  should  be  repealed.  Instead  of 
helping  local  business  it  has  hurt  it. 

Minneapolis  Messenger — Have  been 
unable  to  see  a  single  benefit  in  this 
law.  .^m  decidedly  in  favor  of  its  re¬ 
peal. 

Peabody  Gazette-Herald — Very  bad. 

Scandia  Journal — Repeal  it.  We  have 
had  no  service  on  utility  equipment  since 
local  dealers  took  over  the  iob. 

Coffeyville  Journal — Bad. 

Kansas  City  Kansan — Let  utilities 
merchandise. 

Horton  Headlight-Commercial — Bad. 
Local  dealers  do  not  push  sales  and  do 
not  have  means  of  financing  credit 
sales.  I  do  not  believe  the  law  creates 
business  for  small  independent  deal¬ 
ers. 

.Ashland  Clipper — Bad;  just  another 


fool  regulation  by  government  in  uniair 
restraint  of  trade. 

Washington  Register — Bad;  has  re¬ 
sulted  in  much  inconvenience  to  public 
in  smaller  towns. 

Medicine  Lodge  Index — Bad.  Limit> 
prompt  repair  of  appliances,  lessens 
their  use,  destroys  business  and  labor, 

St.  John  Nezvs — Bad. 

Tri-State  Nezvs — Unfair  to  the  public 
and  discriminatory.  Should  be  re¬ 
pealed. 

Herrington  Times — Law  an  injustice. 
Put  a  lot  of  men  out  of  work. 

Eskridge  Independent — Bad,  ver\ 

bad,  should  be  repealed. 

Osage  City  Free  Press — Bad.  Ought 
to  be  repealed. 

Enterprise — Bad.  Repeal  it. 

Cheney  Sentinel — Bad ;  takes  away 
new  and  old  business  that  has  not  re¬ 
turned. 

Fredonia  Citizen — Bad. 

Alma  Enterprise — Deprives  people  of 
necessary  service  and  its  repeal  is 
generally  demanded. 

Emporia  Times — Until  the  law  stopped 
it  one  of  our  best  features  of  the  town 
was  utility  merchandising. 

Wellington  Daily  Nezvs — I  think  the 
law  good  and  in  the  interests  of  good 
government. 

Hope  Dispatch — In  plain  words,  a 
rotten  law. 

Newton  Kansan — Unfair. 

Eldorado  Times — Bad. 

Stafford  Courier — Law  should  be  re¬ 
pealed. 

Lyons  Nezvs — Bad. 

Great  Bend  Tribune — Mighty  vicious 
law.  Injures  public  through  poor  service 
and  higher  prices. 

Concordia  Blade-Empire — Very  bad 
and  injurious,  puts  a  crimp  in  small 
community. 

Hutchison  Nezvs — Poor  law. 

Ellis  Rez'iezv — Bad. 

Holton  Recorder — Bad.  It  deprives 
towns  of  needed  service,  causes  empty 
store  rooms  and  unemployment. 


losses  usually  are  partly  bookkeeping:^  allocations  and  are 
made  up  of  three  principal  items,  the  first  of  which  is 
regarded  as  desirable  by  all  concerned.  These  items 
cover  the  following  expenses : 

1.  Promotional  or  development  expenses  for  those 
appliances  not  yet  sufficiently  accepted  by  the  iniblic  to 
avoid  selling  costs  exceeding  the  margin  Ijetween  whole¬ 
sale  and  retail  prices. 

2.  Purchase  and  warehouse  expense,  disjday  room 
rents  and  other  overhead  on  an  arbitrary  or  pro  rata 
basis. 

3.  Interest  on  the  capital  employed  in  merchandising 
operations. 

Utility  com|)anies  under  Hyllesby  management  for 
years  have  kept  separate  merchandising  accounts,  witli 
all  conceivable  expense  included.  They  include  liberal 
purchase  and  warehouse  expense  allocations,  although 


the  warehouse  and  personnel  have  to  be  maintained  in 
any  event  for  construction  material.  Most  of  these  prop¬ 
erties  have  apparent  red  ink  merchandising  balances,  but 
if  they  quit  merchandising  a  considerable  part  of  the 
expenses  now  set  up  as  red  ink  will  remain  and  merely 
be  shifted  over  to  operating  expenses,  because  offices 
and  warehouses  and  most  of  their  personnel  must  still 
be  retained  to  carry  on  the  main  business.  Whether  or 
not  they  merchandise,  promotional  or  development 
expenses  will  remain  if  the  public  is  to  be  fully  served, 
and  probably  will  be  more  than  before,  and  these  items 
will  be  permitted  by  all  laws  and  regulatory  commis¬ 
sions  as  operating  expenses. 

Wdien  tile  Okiahoma  Gas  &  Electric  Company  was 
legislated  out  of  the  appliance  business  last  July  't 
immediately  organized  a  sales  development  deiiartment 
to  co-operate  with  merchants  and  dealers  toward  keepini; 
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up  the  growth  of  residential  and  rural  electricity  usage. 
'I'he  appropriation  for  this  department  is  just  about  the 
same  amount  as  was  the  apparent  merchandising  red-ink 
balance  in  a  normal  year,  including  6  per  cent  interest. 
As  an  alleged  merchandising  loss  the  expenditure  was 
severely  criticised.  As  a  development  expense  to  help 
other  people  sell  appliances  it  seems  to  be  cordially 
approved. 

Disregarding  interest,  if  the  apparent  merchandising 
loss  were  evenly  apportioned  among  the  100,000  or  so 
residential  customers  of  this  particular  company,  it  would 
amount  to  about  60  cents  a  year  each ;  that  is.  it  would 
have  meant  that  much  to  the  average  annual  residential 
bill  if  it  had  been  charged  up  in  this  manner,  which  was 
not  the  case,  as  a  matter  of  fact.  But,  owing  to  the 
growth  of  residential  business,  as  the  result  of  com¬ 
bined  merchandising  effort  on  the  part  of  the  company, 
merchants  and  dealers,  the  Oklahoma  company  has  been 
reducing  rates  rai)idly  during  the  past  few  years  and  the 
customer  profited  to  an  extent  many  times  60  cents  a 
year  or  5  cents  a  month.  Last  year  alone  his  annual 
bill  was  reduced  more  than  $4  and  expenses  equivalent 
to  the  alleged  former  red  ink  balance  are  still  being  car¬ 
ried  by  the  company. 

Kansas  editors  ask  repeal 

Let  Kansas  citizens  speak  of  the  actual  working  out 
of  the  anti-utility  merchandising  law  in  that  state.  On 
January  16  the  Kansas  Press  Association  attended  by 
about  250  editors  and  publishers  representing  the  daily 
and  weekly  newspapers  of  the  state — men  who  are  close 
to  the  people  and  know  public  sentiment  in  their  own 
communities)  adopted  the  following  resolution,  it  was 
reported,  by  a  nearly  unanimous  vote; 

On  the  grounds  of  depriving  cities  and  towns  of  adequate 
service  and  contributing  to  empty  store  rooms  and  unemployment 
vve  urge  the  repeal  of  the  law  known  as  the  “utility  merchandis¬ 
ing  act.’’  believing  its  operation  has  been  a  detriment  rather 
than  a  benefit  to  communities. 

This  resolution  was  preceded  by  a  speech  by  Earl 
Fickertt,  editor  of  the  Peabody  Gazette-Herald,  retiring 
secretary  and  member  of  the  executive  committee,  who 
said ; 

W'hen  House  bill  No.  144,  or  what  is  known  as  the  utility 
merchandising  law,  went  into  effect,  last  August  1,  two  of  the 
best  stores  in  Peabody  were  forced  out  of  business,  and  at  the 
same  time  two  of  the  best  advertisers  in  town  were  eliminated. 

This  will  be  nothing  new  to  you  because  the  same  thing  hap¬ 
pened  in  your  town  as  did  in  mine. 

During  1930  the  electric  and  gas  utility  companies  spent 
more  than  a  thousand  dollars  for  advertising  space  in  my  paper. 
During  1931,  prior  to  August  1,  they  spent  $400  for  space,  and 
since  August  1  both  of  them  have  used  a  grand  total  of  ^2.50 
worth  of  space.  This  loss  of  a  thousand  dollars  per  year  is 
total,  because  none  of  the  other  merchants  now  handling  mer¬ 
chandise  formerly  sold  by  the  utilities  have  increased  their 
advertising  budgets  by  reason  of  taking  on  the  added  lines. 

I  have  it  from -a  reliable  authority  that  the  electric  utilities 
alone  used  advertising  space  in  Kansas  newspapers  during  1930 
to  the  extent  of  $250,000,  to  which  could  probably  be  added 
another  $100,000  of  factory  and  distributor  advertising  that  is  not 
now  being  used,  while  in  other  states  where  they  do  not  have 
a  law  of  this  nature  this  kind  of  advertising  is  about  85  per 
cent  normal. 

The  result  is  a  distinct  slump  in  the  sale  of  this  kind  of  mer¬ 
chandise  in  Kansas.  One  utility,  company  tells  me  that  during 
1930  they  sold  over  400  electric  ranges  in  their  territory,  and 
in  this  same  territory  since  last  August  1  five  electric  ranges 
have  been  sold  by  dealers  now  handling  their  sale. 

Who  has  benefited  by  the  passage  of  the  law?  So  far  as  I 


can  learn,  the  chain  stores  are  now  selling  48  per  cent  of  the 
appliances,  department  stores  15  per  cent,  specialty  stores  12  per 
cent,  contractors  15  per  cent,  battery  and  tire  dealers  8  per  cent, 
hardware  stores  1  per  cent  and  furniture  dealers  1  per  cent. 
The  business  formerly  held  in  the  smaller  towms  by  the  utility 
companies  is  now  going  largely  to  the  chain  and  department 
stores  of  the  larger  cities. 

In  my  estimation  this  law  has  destroyed  a  large  volume  of 
business ;  it  has  thrown  people  out  of  employment ;  probably 
more  than  200  in  Kansas ;  it  has  closed  up  stores ;  it  has  deprived 
Kansas  newspapers  of  more  than  $300,000  in  advertising  revenue, 
and  no  one  in  Kansas  has  benefited  to  any  material  extent. 

I  think  it  time  the  Kansas  Press  Association  should  take  a 
definite  stand  on  this  matter  and  urge  the  repeal  of  the  law  by 
the  Kansas  Legislature  at  its  first  session. 

Hard  times  responsible  for  agitation 

Recently  a  Texas  court  ruled  that  the  San  Antonio 
Public  Service  Company  could  not  merchandise  on  the 
ground  that  such  activities  are  beyond  the  scope  of  its 
charter.  Commenting,  the  Chicago  Journal  of  Commerce 
said  ; 

If  the  company’s  charter  did  not  provide  for  the  selling  of 
appliances,  certainly  it  should  not  sell  them.  But  that  is  not 
any  reason  why  other  utilities  in  Texas  should  not  continue  to 
sell  appliances,  if  their  charters  do  allow  them  this  right.  And 
it  is  no  reason  at  all  for  cleaving  the  appliance  business  from 
the  utilities  which  instituted  it,  developed  it,  and  whose  money, 
in  many  cases,  brought  the  appliances  into  existence.  This  is 
one  of  the  smoldering  ill-wills  that  hard  times  have  brought 
to  a  head. 

The  utilities  transact  30  per  cent  of  the  appliance  business  in 
the  country — a  business  built  up  by  themselves  for  extending 
their  service.  They  believe  that  this  ratio  will  eventually  decline 
to  20  per  cent,  but  they  maintain  that  complete  withdrawal  from 
the  business  would  cause  a  wholesale  letdown  in  the  sales  of 
appliances.  Consequently  the  100  per  cent  capture  of  the  market 
— which  belongs  to  the  utilities  to  begin  with — by  the  protesting 
merchants  and  contractors  would  be  less  remunerative  to  the 
merchants  than  the  70  per  cent,  with  the  utilities  getting  the 
remaining  30  per  cent  and  supplying  the  distributive  force  upon 
which  the  appliance  business  is  built. 

Results  of  Oklahoma  sales  drive 

It  may  be  well  to  inquire  further  into  what  actually 
happens  when  the  utilities  are  forced  out  of  merchandis¬ 
ing.  I  have  already  stated  that  the  Oklahoma  Gas  & 
Electric  Company,  serving  Oklahoma  City  and  a  large 
number  of  other  communities  with  electricity,  had 
organized  a  sales  development  department  to  assist 
merchants  and  dealers  in  taking  over  the  market.  This 
new  department  has  been  active  since  last  July  and  dur¬ 
ing  the  pre-holiday  season  organized  a  co-operative 
dealers’  campaign  to  feature  electric  toasters,  percolators 
and  waffle  irons.  Every  possible  effort  was  made  to 
interest  merchants  and  dealers.  A  special  sales  school 
was  held  by  the  company.  Large  joint  newspaper 
advertisements  were  run. 

The  department  succeeded  in  securing  the  participa¬ 
tion  of  101  stores  in  eleven  communities.  In  the 
majority  of  towns  sufficient  dealer  interest  could  not  be 
aroused  to  make  the  effort  worth  while. 

The  campaign  was  considered  a  success.  A  total  of 
6,183  units  were  sold,  amounting  to  $27,746  retail  sales 
value.  Units  were  divided  as  follows:  Toasters,  1,896; 
percolators,  1,452;  waffle  irons,  2,835. 

Accurate  records  were  kept  and  a  study  of  the  division 
of  business  among  the  various  kinds  of  stores  is 
decidedly  interesting.  Results  show  how  the  different 
kinds  of  retail  establishments  fared  relatively  in  the 
toaster-percolator-waffle  iron  drive; 
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Distribution  of  Sales  with  Utility 
Not  Merchandising 

Units 

No.  of  per  Retail  Unit  Per  Cent  Sales 

Type  of  Store  Stores  Units  Store  Value  Price  Units  Value 


Chain  and  mail...  17  3,123  184  $7,297  $2.34  50.5  26.2 

Department .  9  1,230  137  6,890  5.06  19.8  24.8 

i:ie<trical .  29  633  22  5,447  8.60  10.2  19.6 

l)ruK .  21  524  25  2,413  4.60  8.4  8  74 

Hardware .  12  302  25  2,110  6.98  4.8  -7,62 

.lewelry .  2  173  87  2,281  13.19  2.7  8.21 

Furniture .  7  101  14  653  ,6.46  1.6  2.35 

Music .  2  65  33  480  7.38  1.05  1.73 

Auto  supply .  2  32  16  174  5.47  J).53  0.63 


101  6,183  61  $27,746  $4.49  100.00  100.00 

Tlicse  fijjures  certainly  tell  their  own  story.  They  show 
that  the  chain  and  mail  order  stores,  representing  only 
17  ])er  cent  of  the  stores  participating,  acquired  more 
than  50  ])er  cent  of  the  unit  volume,  hut  that  the  mer¬ 
chandise  sold  was  decidedly  cheaper  than  that  handled 
hy  the  other  outlets.  Department  stores,  representing 
hut  9  per  cent  of  the  stores,  sold  about  20  per  cent  of 
unit  volume  at  considerably  higher  jwices,  while  a  partic¬ 
ipation  of  29  per  cent  electrical  stores  sold  only  10  per 


cent  of  the  units,  hut  substantial  prices  brought  u]) 
their  revenue  to  a  good  figure. 

Interesting,  indeed,  is  the  fact  that  hardware  and 
furniture  stores  combined,  representing  about  19  pc'r 
cent  of  total  stores,  sold  hut  6.5  per  cent  of  unit  volume. 
The  hardware  stores  ran  considerably  better  than  the 
furniture  stores,  and  their  fairly  high  unit  prices  gave 
them  a  fair  percentage  of  dollar  volume.  The  furniture 
stores,  it  is  apparent,  did  not  do  at  all  well. 

It  was  the  furniture  and  hardware  people  who  figured 
prominently — at  least  were  made  to  ajipear  so — in  the 
campaign  which  j^ut  the  anti-merchandising  act  on  the 
Oklahoma  .statute  books. 

These  facts  tend  to  sustain  the  utility  opinion  that 
putting  the  latter  out  of  business  will  not  necessarily 
increase  the  appliance  .sales  of  independent  merchants 
and  dealers ;  that  the  business  will  probably  gravitate  to 
the  low-priced  items  offered  by  the  chain  and  mail  order 
stores,  and  that  in  general  there  will  he  a  reduction  in 
price  and  quality  of  appliances  not  at  all  acceptable  to  the 
ordinary  merchant,  dealer  or  utility  conqiany.  Will  the 
indejxMident  merchant  and  dealer  be  better  off  under  such 
circumstances  ? 


T  V  T 


Cable  Rollers  Speed 
Conductor  Stringins 

During  the  past  two  years  Compania  Mexicana  de 
Construcciones.  S.  A.,  has  constructed  at  Torreon, 
Mexico,  .several  hundred  miles  of  1.5,200-volt,  three-wire, 
overhead  distribution  lines  using  aluminum  cable,  steel- 
reinforced  conductors.  Crossarms  and  jiin  type  insulators 
were  used  on  tangent  and  small  angle  structures  and 
vertically  arranged  strain  insulators  were  used  on  corner 
and  large  angle  structures.  Tbe  nominal  span  length  on 
these  lines  was  approximately  400  ft. 

.'\mong  the  various  problems  involved  in  tbe  prepara¬ 
tion  of  specifications  for  the  construction  of  these  lines 
was  that  of  devising  a  method  for  economically  stringing 
the  conductors.  It  was  recognized  that  the  use  of  a 
cable-stringing  block  in  connection  with  pin  type  insu¬ 
lator  construction  had  many  disadvantages,  particularly 
that  of  lifting  the  conductor  from  the  block  located  under 
the  crossarm  to  the  pin  insulator.  A  cable  roller  was 
developed  by  the  Western  Block  Company  in  co-opera¬ 
tion  with  the  engineers  of  Fdectric  Bond  &  Share  Com¬ 
pany.  This  type  of  cable  roller  operated  so  successfully 
on  tangent  structures  that  a  second  type  of  cable  roller 
was  developed  for  use  on  small  angle  structures. 

To  date  cable  rollers  have  been  u.sed  only  on  tangent 
structures  and  cable-stringing  blocks  have  l)een  used  at 
the  angle  structures.  'I'he  use  of  these  cable  rollers  made 
it  i^ossible  readily  to  string  and  sag-in  with  one  pull  as 
much  as  7  km.  of  No.  4,  5  km.  of  No.  1/0  and  3  km. 
of  No.  3/0  A.C.S.R.  (one  kilometer  =  0.6214  mile). 
In  pulling  the  above  lengths,  a  4-in.,  two-sheave  type 
block  with  -|-in.  roj^e  was  found  to  have  adequate 
strength.  Much  longer  lengths  of  cable  could  have  been 
strung  and  sagged-in  had  the  newly  developed  angle 
cable  roller  been  available  or  if  heavier  pulling  equip¬ 
ment  had  been  employed.  Based  on  the  exi)erience  with 
the  tangent  type  rollers  the  construction  engineers  esti¬ 


mate  that  by  the  use  of  a  power  winch  and  cable  rollers 
of  both  tyi^es  as  much  as  20  km.  of  No.  4,  15  km.  of 
No.  1/0  and  10  km.  of  No.  3/0  A.C.S.R.  could  he 
successfully  pulled  up  and  uniformly  sagged-in  with  one 
set-up. 

The  original  tangent  type  cable  rollers  were  designed 
with  an  ordinary  steel  pin  bearing.  It  was  found  that 
dust  and  grit  entered  the  hearings  and  caused  the  pins 
to  wear  down,  witii  the  result  that  some  of  the  rollers 
would  not  turn  as  freely  as  others.  This  was  particu¬ 
larly  noticeable  when  new  rollers  were  used  with  rollers 
that  had  seen  considerable  service,  and  in  this  case  it 
was  difbcult  to  obtain  uniform  sags.  To  overcome  this 


418 


ELECTRICAL  WOm.D  —  February  27,1932 


I  difficulty  the  manufacturer  provided  spools  equipped  with 
(lust-1  iroof  hall  hearings. 

The  use  of  cable  rollers  permits  the  stringing  of  long 
lengths  of  cable ;  reduces  the  time  required  for  stringing, 
and  the  cost ;  eliminates  damage  to  the  conductors  and 
!  the  crossarms  and  insures  uniform  sagging.  Also,  after 

!  the  cable  has  been  pulled  to  the  proper  sag  it  is  very 

easy  to  transfer  it  to  the  insulator, 

i 

T 

New  Swiss  Locomotive 
I  Hauls  1,500-Ton  Train 

I  A  new  type  of  electric  locomotive  has  just  recently 
been  placed  in  regular  service  on  the  Gotthard  line  of  the 
'  Swiss  Federal  Railways  to  enable  the  haulage  of  heavier 
trains,  whether  they  be  in  express,  passenger  or  freight 
service.  It  has  more  than  doubled  the  hauling  capacity 
of  existing  locomotives,  two  of  which  are  required  to 
haul  a  400-500-metric-ton  train  over  the  long  27  per  cent 
grades. 

The  locomotive,  composed  of  two  articulated  sectic^ns, 
weighs  245  metric  tons,  has  a  maximum  tractive  effort 
of  110,000  lb.,  and  can  haul  the  following  weight  trains: 
750-ton  freight  trains  over  27  per  cent  grade  at  50  km. 
per  hour,  600-ton  passenger  trains  over  same  grade  at 
02  km.  per  hour  and  1,500-ton  express  trains  over  level 
routes  at  100  km.  ])er  hour. 

Fight  single-phase  sixteen-pole  commutator  motors  are 
connected  to  as  many  drivers.  A  starting  current  of 
nearly  20,000  amp.  is  required  on  the  secondary  side  of 
the  transformer.  Hy  using  a  28-step.  15-kv.  tap  switch 
on  the  primary  side  of  the  transformer  it  was  possible 
to  reduce  the  currents  handled  in  the  ratio  of  30:1, 
thereby  greatly  reducing  tbc  weight  and  cost  of  the  com- 
I'lete  control  equipment  and  the  number  of  contactors. 
The  mechanism  can  be  operated  by  hand  in  an  emergency. 

Other  features  of  the  locomotive  include  the  recuperat¬ 
ing  brake  system  and  an  arrangement  for  increasing  the 
adhesion  of  the  drive  wheels  7-V  per  cent  during  starting 
by  relieving  the  weight  on  the  middle  jxmy  axle. 

The  locomotive  was  built  by  tbe  Swiss  Locomotive  &: 
Machine  Works  and  the  electrical  c(iui])ment  was  de¬ 
signed  and  built  by  Brown.  Boveri  &  Company,  Ltd. 


READERS’  FORUM 

‘What  About  Specifications, 
Guarantees,  Free  Consultations?” 

To  the  Editor  of  the  Electrical  World: 

I  have  just  looked  over  an  article  by  M.  M.  Samuels 
in  the  January  9,  1932,  issue  of  the  Electrical  World 
entitled  “What  About  Specifications,  Guarantees.  I'ree 
Consultations?”  In  the  opening  paragraphs  of  this 
article  there  are  two  statements  which  are  open  to  ques¬ 
tion.  The  first  of  these  is : 

Purchasers’  engineers  and  manufacturers’  engineers  seldom 
meet  face  to  face  or  even  in  direct  correspondence.  The  pur¬ 
chaser’s  engineer  transmits  his  information  through  a  purchasing 
agent  and  the  manufacturer's  engineer  through  a  sales  repre¬ 
sentative.  Of  late  the  two  classes  of  engineers  have  been  hav¬ 
ing  a  better  opportunity  to  become  acquainted  with  one  another, 
particularly  through  committee  activities  in  the  industry. 

This  statement  may  be  literally  true  of  relations 
between  purchasers’  engineers  and  those  of  small  manu¬ 
facturers,  but  it  is  not  true  of  those  that  exist  between 
the  purcha.sers’  engineers  and  those  of  the  leading  elec¬ 
trical  manufacturers. 

In  the  company  with  which  the  writer  is  associated  a 
group  of  engineers  is  emjdoyed  whose  duty  it  is  to  main¬ 
tain  close  contact  with  customers’  engineers,  to  learn 
the  re(iuirements  of  their  ])articular  systems  and  to  see 
that  the  equipment  furnished  has  the  ])roper  characteris¬ 
tics  to  give  satisfactory  service  on  the  various  systems. 
These  engineers  are  designated  general  engineers. 
Closelv  associated  with  the  general  engineers  are  groups 
of  engineers  whose  activities  are  of  a  re.search  character. 
Their  duty  is  to  analyze  systems  and  equipment  with  a 
view  to  finding  out  what  particular  characteristics  should 
be  incorporated  in  the  equipment  to  give  the  best  per¬ 
formance  on  any  particular  system. 

The  relation  between  these  engineering  groups  and  the 
customers’  engineers  has  been  marked  by  a  spirit  of 
close  co-operation  and  cordiality.  This  is  not  to  be 
wondered  at  since  the  motivating  spirit  of  the  whole 
group  is  to  obtain  the  best  engineering  results. 

The  second  statement  occurs  in  the  second  paragraph 
of  the  article  and  is  as  follows: 


One  section  of  new  Swiss  locomotive  having  110,000  lb.  maximum  tractive  effort 
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On  the  otlier  hand,  the  purchasers,  and  most  particularly  large- 
scale  purchasers  and  their  organizations  (such  as,  for  instance, 
the  N.E.L.A.)  are  likewise  conducting  on  a  large  scale  research 
and  investigations  such  as  lightning  and  short-circuit  studies, 
which  cannot  be  conducted  in  a  manufacturer’s  laboratory.  The 
manufacturers  use  the  results  of  these  investigations  to  improve 
existing  apparatus  and  to  develop  new  apparatus. 

This  statement  is  entirely  misleading.  The  writer  has 
taken  an  active  part  in  a  large  number  of  field  studies 
of  various  kinds  during  the  last  ten  years  and  therefore 
feels  qualified  to  discuss  the  matter. 

The  necessity  of  considering  the  stability  of  large 
systems  was  first  brought  to  the  attention  of  the  industry 
by  the  manufacturers’  engineers.  The  first  field  tests 
were  undertaken  with  the  co-operation  of  the  Pacific  Gas 
&  Electric  Company.  For  these  tests,  which  were  carried 
out  under  the  direction  of  the  writer,  special  instruments, 
such  as  the  instantaneous  watt  oscillograph,  the  average 
value  watt  oscillograph,  the  polyphase  power  oscillograph 
and  other  high-speed  recording  instruments,  had  to  be 
designed  and  were  used  for  the  first  time  on  these  investi¬ 
gations.  The  results  of  these  field  tests  were  analyzed 
by  the  manufacturer’s  engineers  and  other  field  tests 
were  carried  out  in  co-operation  with  various  individual 
public  utilities  to  obtain  further  information. 

Most  of  the  general  analytical  studies  in  connection 
with  the  problem  of  stability  have  l)een  carried  out  by 
the  two  leading  manufacturers  of  electrical  machinery 
and  the  theory  and  methods  of  calculation  have  been 
presented  to  the  electrical  industry  in  the  form  of  papers. 
In  addition  to  the.se  analytical  methods  two  other  notable 
contributions  to  the  science  of  system  design  and  plan¬ 
ning  arose  out  of  these  studies :  ( 1 )  The  automatic 

recording  oscillograph,  which  enables  operating  com¬ 
panies  to  study  the  requirements  of  their  system  through 
its  operation  under  fault  conditions.  (2)  The  a.c.  calcu¬ 
lating  board,  which  has  been  made  available  to  public 
utilities  for  use  in  connection  with  large  projects. 

The  joint  development  and  research  committee  of 
the  N.E.L.A.  and  American  Telephone  &  Telegraph 
Company  have  assisted  in  the  analytical  work  of  stabil- 
ity  by  getting  together  data  on  the  network  constants 
such  as  zero  sequence  impedance  and  cable  constants. 

The  behavior  of  circuit  breakers  under  operation 
forms  an  important  part  of  the  problem  of  system 
stability  and  system  design.  Many  field  tests  have  been 
carried  out  by  the  manufacturers’  engineers  in  co-opera¬ 
tion  with  those  of  different  public  utilities  with  mutual 
satisfaction,  both  sides  having  profited  equally  as  a  result 
of  such  tests.  The  automatic  recording  oscillographic 
devices  mentioned  above  have  been  of  great  value  in 
conducting  tests  of  this  character. 

With  regard  to  lightning  field  investigations  there  was 
very  little  activity  until  the  invention  of  the  klydonograph 
by  J.  E.  Peters.  Following  the  development  of  this 
instrument  extensive  field  tests  of  lightning  surges  on 
transmission  lines  were  made  by  the  leading  electrical 
manufacturers  with  the  co-operation  of  public  utility 
conqxinics  throughout  the  whole  country.  The  results 
of  these  studies  have  been  presented  to  the  industry 
in  papers  before  the  A.I.E.E.  and  through  articles  in 
electrical  periodicals.  In  1927  Dr.  Harald  Norinder 
was  invited  hy  the  Westinghouse  company  to  visit  this 
country.  During  this  time  he  delivered  lectures  on  his 
lightning  studies  with  the  cathode-ray  oscillograph  before 
the  A.I.E.IC.,  the  Franklin  Institute  and  other  scientific 


bodies.  Following  this  visit  more  elaborate  and  exten¬ 
sive  lightning  studies  were  planned  and  carried  out  by 
the  engineers  of  the  two  leading  manufacturers  with 
the  co-operation  of  various  utilities,  among  which  might 
be  mentioned  the  Knoxville  Power  Company,  a  subsidarv 
of  the  Aluminum  Conqiany  of  America ;  Pennsylvania 
Power  &  Light  Company ;  Public  Service  Electric  & 
Gas  Company;  American  Gas  &  Electric  Company; 
Public  Service  Company  of  Northern  Illinois;  Arkansas 
Power  &  Light  Company. 

In  these  tests  the  cathode-ray  oscillograph  played  the 
leading  role,  but  the  klydonograph  was  used  to  supple¬ 
ment  the  information  obtained  by  the  cathode-rav 
oscillograph  and  new  instruments  using  the  princi])le  of 
the  klydonograph  were  designed  and  used,  such  as  the 
direct  stroke  recorder,  current  surge  recorders  of  various 
types  and  instruments  to  determine  the  location  and  dis¬ 
tance  of  thunderstorms. 

During  the  years  1929  and  1930  these  field  investiga¬ 
tions  of  lightning  were  further  expanded  and  studies 
were  made  of  the  behavior  of  transmission  lines  with 
artificial  lightning  surges.  To  carry  out  the.se  investiga¬ 
tions  special  surge  generators  were  designed  and  built 
by  the  manufacturers.  These  tests  with  artificial  surges 
corroborated  theoretical  methods  of  computing  surge 
constants  of  transmission  lines  and  in  addition  gave 
valuable  information  on  attenuation  of  surges,  the  effect 
of  tower  footing  resistance  and  the  characteristics  of 
artificial  grounds. 

The  subcommittee  on  lightning  of  the  transmission 
committee  of  the  A.I.E.E.  has  taken  an  active  interest 
in  fostering  these  lightning  investigations  and  the 
results  have  been  presented  in  symposiums  initiated  hy 
this  subcommittee.  This  committee  also  started  the 
work  of  collecting  statistical  data  with  reference  to  the 
lightning  behavior  of  transmission  lines  throughout  the 
country,  correlating  the  |>erformance  of  lines  with  the 
type  of  construction,  position  of  ground  wires  and  char¬ 
acter  of  tower  footings,  etc.  I  understand  these  statis¬ 
tical  studies  have  been  taken  over  by  an  N.E.L..\. 
committee,  and  since  work  of  this  character  is  much 
more  the  province  of  the  N.1LL..\.  than  of  the  A.I.b'.h^. 
I  feel  that  this  is  a  move  in  the  right  direction. 

It  would  take  too  long  to  enumerate  in  a  letter  all  the 
benefits  that  have  been  derived  from  these  lightning 
investigations.  It  suffices  to  point  out  that  during  the 
progress  of  the  work  the  most  cordial  relations  existed 
between  the  two  groups  of  engineers  and  full  credit 
should  be  given  to  both  groups  for  making  this  informa¬ 
tion  available  to  the  whole  electrical  industry. 

In  conclusion,  it  seems  to  me  essential  that  the  manu¬ 
facturers’  engineers  in  contact  with  engineers  of  the 
public  utilities  shall  have  a  thorough  understanding  of 
the  ojieration  of  the  public  utilities  systems,  as  tlii.s 
knowledge  is  required  by  the  manufacturers  in  order  that 
they  may  develop  machines  and  appliances  which  will 
give  satisfactory  performance  on  these  systems.  The 
manufacture  and  sale  of  electrical  machinery  is  not  a 
deal  over  the  counter,  but  is  more  like  tbe  business  of 
a  custom  tailor  where  the  tailor  studies  his  customer’s 
requirements  with  a  view  to  producing  something  which 
will  meet  those  requirements  and  the  prosperity  of  his 
business  depends  on  the  quality  of  service  he  gives. 

CHARLES  FORTESCUE, 

East  Pittsburgh,  Pa.  Consulting  Transmission  Engineer. 
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Men  of  the  Industry 


Westchester  Officers  Named 
Executives  in  Yonkers  Utility 

Eugene  H.  Rosenquest,  who  was  re¬ 
cently  elected  president  of  the  Yonkers 
Electric  Light  &  Power  Company,  as 
announced  in  the  February  6  issue  of 
the  Electrical  World,  is  a  veteran  in 
the  service  of  the  New  York  utility 
companies.  Entering  the  employ  of  the 
Bronx  Gas  &  Electric  Company  as 
superintendent  in  1896,  he  was  made 
vice-president  and  general  manager  in 
1898.  In  the  spring  of  1901  he  was 
elected  president  of  the  Bronx  Gas  & 
Electric  Company  and  occupies  that 
position  at  the  present  time.  It  was  in 
1926  that  he  became  president  of  the 
Westchester  Lighting  Company.  Besides 
being  president  and  a  director  of  the 


E.  H.  Rosenquest 


Westchester  Lighting  Company,  the 
Bronx  Gas  &  Electric  Company  and  the 
Yonkers  Electric  Light  &  Povver  Com¬ 
pany  Mr.  Rosenquest  is  a  director  of  the 
National  Coke  &  Coal  Company,  Tarry- 
town  Terminal  Company,  Bronx  Sav¬ 
ings  Bank  and  Bronxville  Trust  Com¬ 
pany.  He  is  a  member  of  the  National 
Electric  Light  Association. 

E.  P.  Prezzano,  who  became  vice- 
president  of  the  Yonkers  utility,  entered 
the  employ  of  the  Standard  Gas  Light 
Company  in  1902  and  in  1904  became 
identified  with  the  Consolidated  Gas 
Company  of  New  York.  He  became  a 
branch  manager  of  the  Consolidated 
Cas  Citinpany  in  1918  and  assistant  gen¬ 
eral  commercial  manager  in  1922.  He 
was  made  secretary  of  the  Westchester 
Lighting  Company  in  1924  and  vice- 
president  two  years  later.  He  is  in 
charge  of  the  commercial  department, 
transportation  department,  sales  and  the 


E.  P.  Prezzano 


public  relations  of  both  the  Westchester 
Lighting  Company  and  Yonkers  Electric 
Light  &  Power  Company.  Mr.  Prez¬ 
zano  is  a  member  of  the  American  Gas 
•Kssociation,  National  Electric  Light 
•Association,  Society  of  Gas  Engineering 
of  New  Y^'ork  City,  New  Y'ork  Elec¬ 
trical  Association  and  other  business  and 
professional  associations.  He  has  been 
active  in  committee  work  in  several  of 
the  national  gas  and  electric  associations 
and  has  served  as  chairman  of  several 
important  committees  during  the  past 
several  years. 

Stuart  Wilder,  new  vice-president  of 
the  Yonkers  Electric  Light  &  Power 
Company,  is  also  a  veteran  in  the  em- 


Stuart  Wilder 

ploy  of  the  electrical  properties  in  New 
Y'ork  and  vicinity,  though  for  a  short 
time  his  public  utility  career  was  halted 
to  permit  him  to  pursue  other  interests. 
Starting  with  the  Westchester  Lighting 
Company  in  1903  as  assistant  chief  engi¬ 
neer  of  the  electric  department,  he  was 
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made  vice-president  and  general  man- 
ager  of  the  Northern  Westchester  Light¬ 
ing  Company  two  years  later,  and  sub¬ 
sequently  vice-president  and  general 
manager  of  the  Peekskill  Lighting  & 
Railroad  Company.  In  1912  he  was 
named  chief  electrical  engineer  of  the 
Westchester  Lighting  Company,  retain¬ 
ing  the  executive  offices  with  the  other 
utility  organizations.  It  was  in  1919 
that  he  resigned  these  three  positions  to 
engage  in  another  field.  He  returned, 
however,  to  the  public  utility  industry 
as  electrical  engineer  for  the  Bronx  Gas 
&  Electric  Company  and  after  several 
promotions  was  appointed  vice-president 
in  1928.  He  assumed  a  vice-presidency 
in  the  Westchester  company  one  year 
later.  Mr.  Wilder  is  a  past-president 
of  the  Empire  State  Gas  and  Electric 
Association  and  a  memlier  of  the  Ameri¬ 
can  Institute  of  Electrical  h'ngineers 
and  the  American  Gas  Association. 

▼ 

A.  I.  Whitehead,  manager  of  the 
.Alhambra  district  of  the  Southern  Cali¬ 
fornia  Edison  Company,  Ltd.,  for  the 
past  eleven  years,  has  been  appointed 
manager  of  the  company’s  central  divi¬ 
sion  to  succeed  the  late  Myron  McNeal. 
Mr.  Whitehead  is  a  veteran  in  the 
Edison  company  organization.  He 
joined  the  company  in  Los  Angeles  as 
a  salesman  in  191. S  and  has  held  a 
number  of  important  sales  and  district 
executive  positions. 

• 

W.  H.  Spencer.  B.Sc.,  M.E.,  E.E., 
who  has  been  acting  as  assistant  secre¬ 
tary  of  Montreal  Light,  Heat  &  Power 
Consolidated  for  some  time,  will  in  the 
future  specialize  in  safety  engineering. 
While  serving  as  assistant  secretary  he 
supervised  accident  prevention  work. 
Mr.  Spencer  was  formerly  identified 
with  the  electrical  engineering  division 
of  the  company.  He  is  a  graduate  of 
McGill  University  in  electrical  and 
mechanical  engineering.  C.  C.  Parkes 
has  been  appointed  assistant  secretary  of 
the  company. 

Albert  G.  Cage,  since  1919  assistant 
general  agent  for  the  Southern  Sierras 
Power  Company,  Riverside,  Calif.,  has 
been  placed  in  charge  of  its  new  rate 
department.  Mr.  Cage  entered  the 
employ  of  the  power  company  in  1914  as 
a  clerk  in  the  engineering  department 
and  during  the  same  year  was  trans¬ 
ferred  to  the  commercial  department. 
Following  his  service  in  the  World  War 
he  returned  to  the  Southern  Sierras 
company  in  1919  and  was  made  as¬ 
sistant  general  agent.  In  1921  he  took 
a  furlough  to  accept  a  position  with  the 
California  Railroad  Commission,  return¬ 
ing  to  the  commercial  department  as  as¬ 
sistant  general  agent  during  the  follow¬ 
ing  year,  a  position  he  has  held  until 
liis  present  advancement. 
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L.  M.  Klauber  Directs  Operations 
in  San  Diego 

Laurence  M.  Klauber,  who  was  elected 
vice-president  in  charge  of  operation  of 
the  San  Diego  C’onsolidated  Gas  &  Elec¬ 
tric  Company,  as  announced  in  the 
I'ehruary  13  issue  of  the  Electrical 
WoRi.i),  became  associated  with  the  San 
Diego  utility  in  1911  in  a  sales  capacity. 
After  spending  several  months  in  the 


commercial  tlepartment,  he  assumed  the 
duties  of  engineer  in  charge  of  the 
record  department.  From  1914  to  1918 
he  served  as  superintendent  of  the  elec¬ 
tric  department,  later  was  appointed  as¬ 
sistant  general  superintendent  and  sub¬ 
sequently  general  superintendent.  For 
tbe  past  nine  years  he  held  the  title  of 
vice-president  and  general  superintend¬ 
ent.  Mr.  Klauber  was  born  in  San 
Diego,  Calif.,  in  1883  and  received  the 
degree  of  A.B.  in  electrical  engineering 
from  Stanford  University  in  1908. 
I'rom  1908  to  1910  he  took  the  West- 
inghouse  graduate  apprentice  course. 

T 

J.  E.  XoRTir.  of  the  Cleveland  Electric 
Illuminating  Company,  again  will  head 
activities  of  the  Electrical  League  of 
Cleveland  in  1932,  .serving  his  ninth 
con.secutive  term  in  office. 

• 

Harry  R.  Woodrow,  electrical  en¬ 
gineer  of  the  Brooklyn  Edison  Company, 
and  George  L.  Knight,  mechanical 
engineer,  were  elected  vice-presidents 
of  the  company  at  the  first  meeting  of 
the  new  directorate  held  this  week.  Mr. 
Woodrow  will  be  in  charge  of  electrical 
operations  and  Mr.  Knigbt  mechanicil 
operati<)ns. 

• 

Dr.  William  D.  Coolidge,  associate 
director  of  tbe  research  laboratory  of 
the  General  Electric  Company  at 
Schenectady,  was  made  the  recipient 
of  the  W'ashington  award  for  1932  in 
recognition  of  devoted,  unselfish  and 
pre-eminent  service  in  advancing  hum.in 
progress.  The  presentation  was  made 
at  a  dinner  and  reception  at  the  Hotel 
.Sherman.  Chicago,  February  24.  Dr. 
Harry  Woodburn  Cbasc,  jiresident  of 


the  University  of  Illinois,  delivered  the 
principal  address  of  the  evening, 
evaluating  the  importance  of  research 
in  the  present  social  order.  Among 
the  best-known  contributions  of  Dr. 
Coolidge  are  ductile  tungsten  for  lamp 
filaments,  wrought  tungsten  for  contacts 
and  X-ray  targets,  the  hot  cathode 
X-ray  tube,  various  types  of  X-ray  gen¬ 
erating  equipment,  the  “C’’  tube  for 
submarine  detection  and  signaling  and 
the  cathode-ray  tube.  The  Washington 
award  was  founded  sixteen  years  ago 
by  John  Watson  Alvord  and  it  is  ad¬ 
ministered  by  the  Western  Society  of 
Engineers. 

• 

John  E.  Barkle  has  been  appointed 
general  manager  of  the  South  Phila- 
deljihia  W'orks  of  the  Westinghouse 
Electric  &  Manufacturing  Company, 
located  at  Essington,  Pa.  Upon  the 
completion  of  his  education  at  Dickinson 
College,  in  1901,  Mr.  Barkle  became 
associated  with  the  Westinghouse  or¬ 
ganization. 

• 

C.  J.  Fechheimer,  formerly  con¬ 
nected  with  the  power  engineering  de¬ 
partment  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pitts¬ 
burgh.  Pa.,  has  opened  consulting  en¬ 
gineering  offices  in  Milwaukee,  Wis. 
Mr.  Fechheimer  is  the  author  of  tech¬ 
nical  literature  on  the  subject  of 
electrical  machinery  and  at  the  present 
time  is  giving  a  course  of  lectures  on 
that  subject  under  tbe  auspices  of  the 
Milwaukee  Extension  Division  of  the 
University  of  Wisconsin. 


Bernard  Goodwin  Goward,  solicitor 
for  the  Vancouver  Island  branch  of  the 
British  Columbia  Electric  Railway,  died 
at  his  home,  Cadboro  Bay,  Victoria, 
B.  C.,  recently.  Mr.  Goward  was  born 
in  England  62  years  ago  and  is  a 
brother  of  A.  T.  Goward,  Vancouver 
Island  vice-president  of  the  British  Co¬ 
lumbia  Electric  Railway. 

• 

Charles  B.  Hurley,  prominent  in 
business  and  civic  life  of  Tacoma  for 
43  years,  died  in  that  city  January  30, 
at  the  age  of  72.  Mr.  Hurley  came  to 
'Pacoma  in  May,  1889,  to  become  gen¬ 
eral  manager  for  the  Tacoma  Light  & 
W  ater  Company.  In  1903  he  organized 
the  Hurley-Mason  Company,  general 
contractors,  and  constructed  many  of  the 
larger  building  projects  in  Tacoma,  in¬ 
cluding  the  construction  of  Fort  Lewis 
during  the  World  War.  Mr.  Hurley 
was  at  one  time  one  of  the  owners  of 
the  Tacoma  Gas  &  Electric  Light  Com¬ 
pany.  disposing  of  his  interests  later  to 
engage  solely  in  contracting  work.  He 
was  born  in  Philadelphia,  Pa. 


M.  B.  Fowler  Elected  to 
New  Executive  Position 

M.  B.  Fowler,  recently  elected  vice- 
president  and  treasurer  of  the  .San 
Diego  Consolidated  Gas  &  Electric 
Company,  as  announced  in  the  I'eliru- 
ary  13  issue  of  the  Electrical  World. 
began  bis  career  as  messenger  and 
clerk  of  the  Bank  of  Commerce  in 
San  Diego  in  1898.  and  became  liook- 


keeper  there  in  1900.  In  1901  he  went 
with  the  San  Diego  Flume  Company 
as  secretary.  He  became  associated 
with  the  San  Diego  Consolidated  Gas 
&  Electric  Company  in  1904  as  book¬ 
keeper  and  then  secretary.  In  Pl()7  lie 
was  made  treasurer  and  was  elected  to 
the  board  of  directors,  and  in  1921  be¬ 
came  a  member  of  the  executive  com¬ 
mittee.  Mr.  Fowler  is  a  native  of 
Santa  Clara,  California. 


A.  M.  Nipper,  for  the  past  28  years 
superintendent  of  the  municipal  water 
works  and  light  and  power  plants  in 
Hannibal,  Mo.,  died  in  that  city  January 
28  of  pneumonia.  Mr.  Nipper  was  73 
y’ears  of  age. 

• 

Benjamin  N.  Johnson,  prominent 
lawyer  of  Boston,  Mass.,  died  in  Lynn 
February  19,  after  an  illness  of  several 
months.  Mr.  Johnson’s  interests  were 
varied.  He  was  vice-president  of  the 
Lynn  Gas  &  Electric  Company,  of  the 
Essex  Trust  Company  of  Lynn,  the 
Lynn  Institute  for  Savings  and  a  direc¬ 
tor  of  the  Atlantic  National  Bank  of 
Boston  and  the  Boston  Woven  Hose  & 
Rubber  Company.  He  was  president  of 
the  Carver  Cotton  Gin  Company,  hi 
addition  to  these  industrial  activitie.'. 
Mr.  Johnson  was  for  six  years  a  mem¬ 
ber  of  the  Lynn  School  Board  and  was 
president-general  of  the  Sons  of  the 
American  Revolution,  president  of  the 
Lynn  Historical  Society  and  cbairiiian 
of  the  Metroi>olitan  Improvement  (.om- 
mission.  He  was  75  years  of  age. 
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pany,  with  offices  in  Phoenix,  Ariz.,  to 
cover  the  states  of  Arizona  and  New 
.  Mexico;  L.  B.  Graves,  with  offices  in 

I  Minneapolis,  Minn.,  to  cover  the  states 

I  Wisconsin,  Minnesota,  North  and 

South  Dakota,  and  J.  Q.  Lalor,  with 
offices  in  Denver,  Colo.,  to  cover  the 

XT  f  1  T'  •  states  of  Colorado  and  Wyoming. 

Net  earnings  of  the  United  Engineer-  ^  ** 

ing  &  Foundry  Company  for  the  year 
ended  December  31,  1931,  after  all  ex¬ 
penses,  royalties,  depreciation  and  fed¬ 
eral  taxes,  amounted  to  $953,708,  equal, 
after  preferred  dividends,  to  $2.13  per 
share  on  416,118  shares  of  common 
stock.  This  compared  with  net  of 
$2,114,359,  or  $4.86  a  common  share, 
after  preferred  dividends  in  1930. 

W.  N.  Matthews  Corporation,  St. 
Louis,  Mo.,  has  appointed  W.  G.  Robert¬ 
son  of  Richmond,  Va.,  as  its  representa¬ 
tive  for  a  new  territory  consisting  of  the 
entire  state  of  \'irginia,  eastern  Ken¬ 
tucky  and  southwestern  West  Virginia. 
After  a  connection  with  the  General 
Electric  Company  Mr.  Robertson  joined 
the  Phoenix  Utility  Company  in  New 
York  in  1925.  He  opened  the  Atlanta 
office  for  the  Pacific  Electric  Manufac¬ 
turing  Company  in  1928  and  for  the  past 
four  years  has  been  actively  engaged  in 
sales  engineering  work  on  high-tension 
switchinj2:  equipment  for  it. 


C.  C.  Moore  &  Company,  engineers, 
and  the  Babpock  &  Wilcox  Company 
liave  announced  the  removal  of  their 
offices  February  15  to  their  own  build¬ 
ing  at  450  Mission  Street,  San  Fran¬ 
cisco. 

• 

Lincoln  Electric  Company  announced 
that  B.  F.  McIntyre  is  now  connected 
with  the  Chicago  office  in  charge  of 
motor  sales  for  the  Chicago  district. 
Mr.  McIntyre  was  formerly  with  the 
Industrial  Controller  Company  of  Mil¬ 
waukee.  Fred  Archer,  formerly  presi¬ 
dent  of  Fred  Archer,  Inc.,  has  been  ap¬ 
pointed  to  the  Philadelphia  office  of  the 
company.  He  is  in  charge  of  motor 
sales  for  this  district.  Mr.  Archer  was 
with  the  White  Motor  Company  and 
tlie  Kelly-Springfield  Tire  Company 
before  organizing  his  own  company. 


Chain  Belt  Company,  Milwaukee, 
Wis.,  has  recently  issued  a  book  cover¬ 
ing  its  new  line  of  Rex  roller  chains 
and  sprockets.  The  book  is  amply 
illustrated  with  charts  and  diagrams 
showing  the  operations  of  these  various 
types  of  chains  and  equipment. 


Electromaster,  Inc.,  announces  the  ap¬ 
pointment  of  Trilling  &  Montague  as 
“  Electrochef”  distributor  for  eastern 
Pennsylvania,  Delaware  and  southern 
New  Jersey. 


Chicago  Electric  Manufacturing  Com¬ 
pany  reports  net  profit  of  $2,959  after 
all  charges  for  the  year  ended  December 
31,  1931.  This  compared  with  a  net 
loss  of  $23,676  in  1930.  As  of  Decem¬ 
ber  31,  current  assets  amounted  to 
$357,051  and  current  liabilities  $20,235, 
compared  with  current  assets  of  $343,- 
098  a  year  previous. 


E.  H.  Wilcox,  manager  of  the  export 
division  of  the  Kelvinator  Corporation, 
announces  that,  effective  February  1, 
bis  division  took  over  the  entire  export 
distribution  for  all  products  of  the 
Liquid  Cooler  Corporation,  formerly 
bandied  in  the  export  field  by  Estes 
Company  of  New  York. 


General  Electric  Company  has  just 
issued  a  booklet  on  electric  steam  gen¬ 
erators.  It  gives  a  complete  and  thor¬ 
oughly  illustrated  description  of  those 
1,-  1  tlevices  for  generating  high-  and  low- 
end  of  1931  was  53,079,  a  new  high  pressure  process  steam  as  built  by  the 
record  for  the  company,  and  an  im-  General  Electric  Company.  Typical  in¬ 
crease  of  4,624  over  the  48,4a5  stock-  stallations  are  described  and  illustrated, 
holders  at  the  end  of  1930.  booklet  goes  thoroughly  into  the 

*  applications  and  discusses  the  advan- 

Corning  Glass  Works  announces  the  tages  of  electric  st^am  generators  in 
appointment  of  J.  E.  Redmond  Com-  general. 


.Sun-Up  Lamp  Works,  Inc.,  for  the 
past  seven  years  manufacturer  of  incan¬ 
descent  lamps  in  New^  York  State,  has 
acfiuired  a  plant  at  Monson,  Mass.  The 
plant  will  be  reconditioned,  with  full 
production  anticipated  by  September  1. 
The  New  York  plant  will  be  sold. 


6,640-HP.  LOCOMOTIVE  FOR  SWISS  RAILWAYS 


B-oifn.  Borer i  i  Company,  LUl. 

One  of  the  most  powerful  electric  traction  units  ever  constructed,  this  112-ft.  articulated  locomotive 
has  just  been  placed  in  operation.  It  has  a  maximum  tractive  effort  of  110,000  lb.  and  a  maximum 
speed  of  62  m.p.h.  Most  notable  of  engineering  features  are  the  regulation  of  energy  on  the  primary  side 
of  the  transformers  and  the  provisions  for  increasing  rail-to-driver  adhesion  by  raising  the  pony  axles. 
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New  Equipment  Available 


Mercury  Vapor  Lamp 
with  Positive  Starting 

The  development  of  a  new  circuit  in  the 
research  laboratories  of  the  General 
Electric  Vapor  Lamp  Company,  involv¬ 
ing  the  use  of  a  copper-oxide  rectifier 
to  supply  direct  current  for  shifter  ac¬ 
tion,  has,  it  is  said,  produced  not  only 
quick  starting  but  positive  starting  each 
time  for  the  new  model  of  Cooper- 
Hewitt  lamp.  The  starting  of  the  new 
model  is  said  to  be  twice  as  fast  as  has 
heretofore  been  possible. 

Other  features  include  the  elimination 
of  projections,  thus  permitting  a  straight 
line  tube;  insulated  screw  base  termi¬ 
nals,  easily  attached  by  hand ;  location 
of  the  negative  terminal  to  prevent  rota¬ 
tion  of  the  tube  and  possible  burn-outs; 
greatly  improved  reflector,  auxiliary 
equipment  which  overcomes  the  bad 
effects  of  line  voltage  variations,  absorb¬ 
ing  variations  as  great  as  10  per  cent 
without  difficulty,  and  ballast  coils  pro¬ 
tected  by  metal  shields. 

The  lamps  are  now  made  in  two  types, 
vertical  and  horizontal,  to  take  advan¬ 
tage  more  fully  of  the  new  design  im¬ 
provements,  particularly  as  regards  the 
iiegative  terminal.  General  Electric 
Vapor  Lamp  Company  continues  its 
policy  of  offering  a  30-day  trial  installa¬ 
tion  without  obligation  to  buy. 

T 

Water  Level  Recorders 
Supplant  the  Gage  Glass 

Hoiler  drum  water  level  recorders  and 
indicators  which  operate  on  the  differ¬ 
ence  in  level  obtained  by  making  two 
connections  to  the  water  column  or 
boiler  drum  are  announced  by  the 
Bailey  Meter  Company,  Cleveland, 
Ohio.  One  connection  is  made  to  the 
water  space  and  the  other  to  the  steam 
space  where  a  constant  water  head  is 
maintained  in  the  connection  by  means 
of  a  steam-condensing  radiator  and  a 
reservoir.  The  variable  head  or  water 
space  connection  is  applied  over  a  mer¬ 
cury  sealed  bell  and  the  constant  head 
connection  is  applied  to  the  inside  of 
this  bell.  As  the  boiler  water  level 
rises  or  falls,  the  mercury  sealed  bell 
falls  or  rises,  and  this  motion  is  trans¬ 
mitted  to  the  recording  pen  by  a  forked 
lever  and  a  spindle  which  turns  in  pres¬ 
sure-tight  bearings.  A  reversing  link¬ 
age  is  employed  between  the  spindle  and 
recording  pen  so  that  the  pen  moves 


upward  as  the  water  in  the  boiler  drum 
rises  and  moves  downward  as  the  water 
level  drops. 

The  water  level  recorder  may  be  in¬ 
corporated  with  a  feedwater  flow  meter 
to  record  the  two  related  factors  on  one 
chart  for  easy  comparison.  Remote 
indicators  or  recorders  operating  from 
the  main  recorder  can  be  placed  at  other 
points,  if  desired. 

T 

Punch  Press  Motors 
Made  More  Efficient 

A  line  of  induction  motors  especially 
adapted  for  punch  presses  and  machinery 
with  similar  operating  characteristics, 
ranging  in  sizes  from  3.4  hp.  to  200  hp., 
has  been  announced  by  the  Reliance 
Electric  Engineering  Company,  Cleve¬ 


land,  Ohio.  The  chief  advantages  of 
the  motors  are  that  the  installation  and 
operating  costs  are  lower  and  the  power 
factor  is  considerably  improved.  A 
much  smaller  motor  can  be  used,  result¬ 
ing  in  power  savings  which  for  many 
applications  amount  to  as  much  as  half 
that  required  for  ordinary  induction 
motors. 

In  the  design  of  these  motors  the 
flywheel,  with  which  all  punch  presses 
are  equipped,  w'as  especially  considered. 
During  the  unproductive  part  of  the 
operating  cycle  they  deliver  power  to 
the  flywheel.  When  work  is  being  done 
they  slip  and  permit  the  flywheel  to 
carry  the  brunt  of  the  load.  These 
motors  develop  a  starting  torque  of 
approximately  225  per  cent  and  have  a 
slip  of  8  to  12  per  cent.  Normal  start¬ 
ing  current  is  required. 


Capacitor  Motor  Has 
Internal  P.F.  Correction 

A  method  of  applying  capacitors  to 
polyphase  induction  motors  which  is 
said  to  involve  several  distinct  advan¬ 
tages  is  announced  by  the  Ideal  Electric 
&  Manufacturing  Company,  Mansfield, 
Ohio.  Capacitors  are  usually  applied  to 
polyphase  induction  motors  by  connect 
ing  them  across  the  motor  terminals. 
This  produces  a  high  power  factor  in 
the  power  line,  but  does  not  affect  the 
motor  characteristics  or  the  power  fac¬ 
tor  in  the  motor  proper.  This  recent 
development,  however,  causes  the  con¬ 
denser  reactive  current  to  flow  through 
the  windings  of  the  motor,  thereby  pro¬ 
ducing  a  high  power  factor  within  the 
motor. 

The  Noel  polyphase  capacitor  motor 
offers  improved  starting  and  running 
characteristics.  The  outstanding  fea¬ 
ture  is  that  it  operates  at  practically 
unity,  100  per  cent  power  factor  at  all 
loads,  whereas  the  ordinary  induction 
motor  has  a  lagging  power  factor 
around  70-80  per  cent  and  down  to 
10-20  per  cent  on  light  loads.  The 
motor  is  designed  to  give  80  per  cent 
power  factor  leading  at  full  load  and 
leading  power  factors  up  to  15  per  cent 
leading  at  no  load,  which  would  make 
it  an  extremely  efficient  device  for 
power-factor  correction. 

T 

Double  Disk  Clutch 
Increases  Torque  Rating 

A  simple  magnetic  friction  clutch 
having  contact  faces  on  both  sides  of 
a  spring  disk  which  are  squeezed 
between  the  magnet  and  armature 
elements  when  the  coil  is  energized  is 
announced  by  the  Dings  Magnetic 
Separator  Company,  Milwaukee,  Wis. 
Theoretically  the  power  transmission  of 
this  clutch  is  double  that  of  a  single 
friction  contact  face,  but  actually  it  is 
of  approximately  75  per  cent  greater 
torque  with  the  same  magnet  strength. 
Within  certain  physical  limits  having 
175  per  cent  torque  of  a  single  contact 
face  is  of  material  advantage. 

All  provisions  are  made  for  adjust¬ 
ment  to  compensate  for  wear  of  contact 
faces.  Light  springs  on  the  armature 
holding  bolts  serve  to  expel  the  arma¬ 
ture  when  coil  is  de-energized,  thus 
assuring  ample  clearance  between  the 
two  clutch  elements. 

T 

A  LIGHT  -  WEIGHT,  UNDERWRITERS’ 
LISTED  TRANSFORMER  for  usc  with  sus¬ 
pended  luminous  tube  signs  is  announced 
by  General  Electric  Company.  Weight 
is  eliminated  by  filling  only  the  central 
portion  of  the  case,  which  incloses  the 
core  and  coils,  with  compound. 
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